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Here and There in This Volume 

At odd times when you are just looking for “something interesting to read,” without 
any special plan m mind, this list will help you With this as a guide, you may visit 
faraway countries, watch people at their work and play, meet famous persons of 
ancient and modern times, review history’s most brilliant incidents, explore the 
marvels of nature and science, play games — m short, find whatever suits your fancy 
of the moment This list is not intended to serve as a table of contents an index, or a 
study guide For these purposes consult the Fact-Index and the Reference Outlines 

Pictures You Will Enjoy 

An X ray ’ of the Completed Hoover Dam i i fl 

Liberty Bell— Herald of Freedom ^ 

Dogs , , , 

Dolls ,a a a 

The Inside of the Earth Is Red hot 173 

How a Giant Power Station Makes Electricity 312 


For the Reading Hour 

The Story of the Deer 43 

How the Water Dragon Gets Its Winos 127 

Old Abe the War Eaolr l $8 

Long Nosed Giants of Asia and Africa 322 

How Eskimos Live in Their Arctic Homeland 393 

Parent and Child, School and Home 

Government by the Votes of the People 63 

Division— A Basic Arithmetic Skill 107 

Education— For All the Children of All the People 238 

Emotion and How It Affects Our Lives . 340 

The Purpose and Practice of Good Manners 404 


High Lights in History’s Pageant 

Davis— President of the Confederate States 22 

Announcing the Birth of a New Nation 32 

Sir Francis Drake Terror of the Spaniards 128 

The Story of Ancient Egypt 278 a 

Eisenhower — 34-th President of the United States 287 

The Glorious Reign of England s Queen Bess 332 

The Making of Modern Britain 357 

Travel Views at Home and Abroad 

Delaware— The Blue Hen State 47 

Sturdy Little Denmark and Its Progressive People 68 

The Spice Islands —Their People and Treasures 201 
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The Story of England, Its Land and People 345 

Ethiopia — Africa’s Mountain Empire 401 

Europe— The Mother Land of the Modern World 41$ 

In the Plant and Animal World 

How Darwin Answered Nature’s Riddle 18 

A Favorite among Birds the World Over— The Duck 158 

The Duckbill, an Animal That Breaks All the Rules 162 

The Bird That Is the Symbol of Power 167 

Ecology — The Study of Plant and Animal Communities 213 

Eggs and Their Place in the Story of Life 268 

How Evolution Explains Varied Forms of Life 450 

What Happens When We “See” Things 459 

Marvels of Science and Invention 

The Wonders of Our Home — The Earth 172 

When the Worlds Play Hide and Seek 210 

America’s Wizard of Inventions 235 

Einstein and His Famous Theory of Relativity 286 

The “Fire of Heaven,” Man’s Friend and Foe 293 

Electrons and Their Uses in Electronics . . .... 316 

Modern Titans avith Which Man Moves Mountains 457 

The World at Work 

Dairying— One of Our Greatest Industries 2 

Taming Great Rivers avith Mighty Dams 6 

Diggers Worth Many a Pick and Shovel Gang 141 

How the Color Gets into Your Clothes 165 

Guideposts to Literature, Art, and Music 

Expression through Movement in Dancing 14 

Dante and His Immortal Masterpiece, the ‘Divine Comedy’ 1411 

Dickens — Creator of Immortal Characters 83 

The Drama through Twenty-Five Centuries 129 

George Eliot, England’s Great Woman Novelist 330 

The Sage of Concord and His Teaching 338 

The Rich Heritage of English Literature 375 

Exploring a World of Facts 

The Diamond— Most Valuable of Gems /8 

Drawing — An Art That Was Known by the Cave Men 137 

When Drought Scourges the Farm Lands 152 

How the Ears Carry Messages to the Braln . . . . . . 170 

How the English Language Was Made 373 
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Interest-Questions Answered in This Volume 


Why docs a dog turn around before lying down* i to 
What is capital* 222 

What is a bread and butter letter? 407 8 
Ho v d d Di kens immortalize his father and mother* 84 
How does an elephant drink' 324 
What is the work of a seeing eye dog* uoa 
What is considered the oldest musical instrument* 136 
It has a beak like a duck dense fur and a tail like a 
beaver What is it* 162 
What is a corporation* 224 
Are there any poisonous mammals’ 163 
What b rd is called the king of birds ? 167 
How can you prove that you have a blind spot in each 
eye* 460 

What was the key to deciphering the hieroglyphs on 
Egypt s ancient monuments* 285 6 
From what is the name Europe derived* 413 
What causes most earthquakes’ 195 
How is Europe splendidly shaped to participate in 
world commerce* 414 

Why did the English become the worlds chief sea 
power* 346 

How did Zeus save Daphne from Apollo* 1 7 
What 1$ the most br ghtly lighted area in the world* 
3*4 

Who said. All the books needed for a real education 
could be set on a shelf five feet long ’ 329 
For what is Easter Island noted* 200 
What queen of England had a rival queen put to death* 
333 

What battleship was called a cheesebox on a raft * 
392 

In England s Civil War who were the Caval ers and 
tie Roundheads* 366 

Who is generally considered the greatest of etchers* 
3^7 

How is etiquette related to ticket ? 404 
Who ong nated the plan of dayl ght sav ng’ 25 
How can you eas ly teach a voung dog to sit down at 
vour command’ 1 1 6c picture 
How did Ed nburgh get its name’ 234 
What nvmoh pined away until only her voice re 

mauied* 209 
Who was Caedmon* 375 

What was the origin of the terms Whgs and 
Tones * 367 

What is eider down? 160-1 
What is emery? 339 

Ho v do earthworms help plants to grow* 197 
What was the pen name of Mary Ann Evans’ 330 
Explain the difference between pos live and nega 
tive ’ when referring » electricitv 294 
What scient sts battled over a dead frog’ 308 
How does a dog become * champion’ 117 picture 120 
Where are diamonds found in the United States* 80 
What was the American Camel Express t 458 


Why is Denmark a land of small farms* 68, 70 
How do cats help clover? 2 13 
What is thought to be the oldest inhabited city in the 
world* 12 

What is the only institution in the world for highef 
education of the deaf? 25 
What great philosopher lived in a tub* 92 
Of what value arc dogs m war* 1 10a 
Name three of Edison s major inventions 237 
What is caviar’ 268 4 
What is Egvpt s most valuable crop’ 275 
What common insects produce young that move by 
jet propulsion ’ 128 

What types of construction have been developed to 
permit build ngs 10 withstand earthquakes* 196 
How docs drawing differ from paint ng' 138 
What do Eskimos call themselves* 396 
What language was invented for a universal tongue* 
397 

Which is the most densely populated continent* 4292 
How often do our eycl ds blink* 462 
What palace covers 13J acres and is d vided into 1 400 
chapels and other rooms’ 442 
How did dahl as get their name* 1 
Where is there a vase dating from the time of St 
Paul’ 446 picture 

On what dates are the North and South poles at the 
same distance from the sun* 390 
Where do we find the world s smallest deer* 44 
What is the world J largest group of islands’ 201 
Why is the dandelion a champ on among plants for 
getting along in the world* 1411 
How could a wire screen prevent explosions? 23 
What bird bu Ids nests eight feet across’ 167 
Who sad We must learn to shoot microbes with 
magic bullets * 286 
How fast can a duck fly’ 158 

What queen had more than 80 wigs of different col 
ored hair and more than 3 000 gowns* 145 
Why must a detp sea d ver come up slowly* 106 
What s used to cut d amonds’ 78 
Where d d our week days get their names* 24 
Must an earthworm die if broken in twp’ 198 
Why have so few people ever seen a newly hatched 
cel* 267 

What k nd of dust helps us to keep our balance’ 171 
Do you know which is y our sighting eye * 462 
Who was Boz ? 84a 

How did the elephant get its trunk? 322 picture 
How much does the earth weigh’ 172 
How old do scientists think the earth is* x 78 
When can the stars be seen in the daytime* 210 
How d drefr eeration help build twob gdams* 11 11 b 
Why do dogs howl at night* no 
In the early history of the West who were the men 
who rode shotgun ? 458c 45 8 & picture 
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KEY TO PRONUNCIATION 


Pronunciations have been indicated in the 
body of this work only for words which present 
special difficulties. For the pronunciation of 
other words, consult the Fact-Index. Marked 
letters are sounded as in the following words: 
cape, &t, far, fast, whgt, fall; me, y£t, fem, there; 
ice, bit; row, won, fi5r, n6t, dp; cure, but, rude, 
full, bfim; out; u= French u, German u; gem, 
go-, thin, (he n; h=French nasal (Jean); zh= 
French j (2 in azure); K= German guttural ch. 
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i the shallo \a of clear lakes belong to the 
tribe of fishes called daces One of the common- 
est is the black nosed or striped dace also known 
as the brook minnow U grows only three to four 
inches long A bold black Btnpe runs from the tip 
of its nose to the base of its tail The back is olive 


l MINNOW THAT SHOWS OFF IN SPRING 
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green the underside silvery white At 6pamung tune 
in spring or early summer the male s fins are tinged 
with red and the black stnpe is bordered with bronze 
This dace is found from New England to Minnesota 
and south to northern Alabama and Virginia 
The common shiner or rediin is a favonte but of 
bass fishermen It lives m every state except Texas 
and south Atlantic states It has a deep flat body 
with silvery sides and an olive-green back It grows 
to be from five to eight inches long During the 
spawning spason in May and June the male under 
goes marvelous changes in color Its fins turn red 
and its back becomes an iridescent blue Its sides 
glow vividly with all the colors of the rainbow 
The horned dace or creek chub is 
the giant of the tnbe It grows seven 
to ten inches long and gives a real 
thrill to boys who catch it with hook 
and line It lives from Maine to 
Wyoming and south to Alabama Its 
body 13 a dusky blue with a black 
spot at the base of the dorsal fin 
Tms is bordered with red in the male 
In the spawning season through May 
and July the male s head turns 
orange and shows hornlike grow ths 
Many other daces live in North 
America Europe and Asia The 
daces belong to the family Cypnnviae 
with the carp and goldfish (see Carp 
Goldfish) They have only one fan 
on their backs and the rays of tl is 
dorsal fin are usually soft and with 
out spines They have remarkable 
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lips which they can thrust forward to seize 
small plants and animals at the bottom of 
lakes and streams They chew with a few powerful teeth 
in their thioats for their jaws have no teeth at all 
Daces and related minnows occur in fresh waters 
throughout the world except South America Austrat 
asia and Madagascar Scientific name of black nosed 
dace Rhinicfdnys alronasus of common shiner Lux 
this cornutus or Notropis cornulus of homed dace 
Semotilui alroinaadatus 

DAHLIA (dil yd or d&l yd) The Spanish conquerors 
of Mexico were the first white men to see the dahlia 
This flower grows wild m the mountains of Mexico 
and Guatemala and was cultivated by the Aztecs 
It was introduced mto Europe in 1789 and named in 
honor of Anders Dahl Swedish botanist 
■Die parent wild floner is flat with a yellow center 
and eight single scarlet rays Modem varieties may 
be double and globular m shape The plants are from 
18 inches to 12 or more feet high and range in color 
from white through yellow orange red and purple 
Dahlias bloom according to variety from June to 
November They will thrive in almost any well 
drained garden soil They must be protected from the 
wind and sometimes must be tied to stakes to keep 
the brittle stalks from breaking The 60 il around the 
plants should be t lied regularly and m dry weather 
they should be frequently and freely watered 
The plants may be grown from seed or cuttings by 
grafting to perpetuate rare varieties or by division 
of the tuberous roots Amateur gardeners commonly 
use the last method When frost has killed the tops 
the roots should be dried for a few hours and then 
stored in a cool cellar secure from frost to be re- 
planted early in the spring 
Growing from seed produces many vanet es as the 
seedlings do not reproduce all the characteristics 
of the parents In the north the 
seed dahlias are often started under 
glass in winter to be sure they will 
bloom the next summer or autumn 
The American Dahlia Society 
classes the thousands of varieties 
as follows single orchid flowering 
anemone collarette peony star in 
curved cactus straight cactus semi 
cactus formal decorative informal 
decorative ball miniature and 
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DAIRYING — One of Our GREATEST INDUSTRIES 



Here is a short route from cow to bottle. With a modem electric milking system 
like this, one operator can milk 50 or more cows an hour. The cows stand content- 
edly while their milk is drawn into glass jars and then on through sanitary pipes 
directly to the pasteurizer, then to a holding vat, and finally to a bottler. 


T'vAIRYING. In 1S41 Thomas Selleck, a station 
■*-' master on the New York and Erie Railroad, asked 
a fanner to try shipping milk by rail GO miles to New 
York City. The farmer agreed. On the day of the “big 
haul,” 240 quarts of milk in a big, blue wooden chum 
were successfully shipped to the city. Soon other 
farmers in many other states were shipping milk into 
cities. From this small beginning has grown today’s 
large and important American dairy industry. 

Milk — as fluid and dry milk, butter, cheese, or ice 
cream — supplies about one fifth of all the food eaten 
by the people of the United States. The amount of 
milk needed to meet the demand is enormous. 

A few years after those first few quarts of milk were 
shipped to New York in the wooden churn, wooden 
containers for shipment were replaced by metal cans. 
Sometimes big pieces of ice were put on the tops of the 
cans to keep the milk cool. Keeping milk fresh 
during its train ride, however, continued to be a prob- 
lem until mechanical refrigeration began to be used 
between 1SS0 and 1S90. Today tank cars and tank 
trucks carry thousands of gallons of cold, fresh milk 
without changing its temperature more than a degree 
or two even on a 500-mile trip. 

Mechanical refrigeration is also important to cool 
and keep fresh other dairy products such as butter, 
ice cream, cheese, and concentrated milk. Fifty 
years ago an ice-cream plant as large as those we use 
today, would have required hundreds of tons of ice 
each day. Today, an ice-cream plant manufactures, 
stores, and delivers ice cream without the use of a 
single pound of ice. Frozen concentrated milk, which 
may soon join orange juice in the family freezer, will 
make mechanical refrigeration even more important. 

The modem dairy farm is the first chapter in the 
story of this great industry. The article on Milk tells 
how milk is produced on a dairy farm, how it is 


collected at the country receiving 
station, how it is processed at the 
dairy plant, and how it is distributed 
0 see Milk). 

Keeping Books on the Cow 
To tell which cows are profitable 
milkers, the dairyman must know the 
quantity given bv each cow. In order 
to grade the milk he must also know 
how much butterfat it contains. Milk 
contains from 2 to S per cent butter- 
fat. The invention of the Babcock 
test in 1S90 by Dr. S. M. Babcock, of 
the Wisconsin Agricultural Experi- 
ment Station, provided a convenient 
and practical means of testing for but- 
terfat. This test also made it possible 
to detect the adulteration of milk by 
skimming or watering. Dr. Babcock 
generously refused to patent his dis- 
covery for his own financial profit. A 
notable fact is that for almost three 
quarters of a century no basic change has been 
made in this testing method. Today, milk and 
cream worth 4i billion dollars are marketed annually 
in the United States, mainly on the basis of the but- 
terfat content which is determined by the Babcock 
method. 

In the Babcock test, which now is universally used 
in the United States and Canada, a little sulfuric acid 
is added to measured samples of the milk to be tested. 
This frees the butterfat and dissolves all the other 
milk solids. Then these samples in individual test 
bottles are put into a machine called a centrifuge 
where they are whirled around rapidly. This causes 
the butterfat to separate from the milk, which is 
heavier. The butterfat rises to the top, so that the 
amount can easily be read from a scale on the neck 
of the test bottle. 

How the Cream Separator Works 

The power cream separator was another invention 
that made great changes in dairying. Before it came 
into use between 1SS0 and 1S90 the gravity method of 
cream separation was used. In the gravity method 
pans of milk stood on the shelves of the dairy house 
for 24 to 36 hours until the cream rose and could be 
skimmed off by hand. This method left from 10 to 20 
per cent of the fat in the skimmed milk. 

Today modern creameries use centrifugal cream 
separators, which vary in size from those small enough 
to skim the milk of one cow to machines that handle 
many thousands of pounds of milk an hour. These ma- 
chines leave less than 0.01 per cent of fat in the 
skimmed milk. 

The cream separator works on the principle that the 
heavier a whirling body is, the greater its tendency 
to fly from the center. From a tank at the top the 
milk flows down into a large bowl or drum, making 
from 5,000 to 9,000 revolutions a minute. The cream, 
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being lighter stays in the center and is drawn 
off through a tube The heavier skimmed milk flying 
to the outside, is carried away through another tube 
How butter Is Made 

The articles on Ice Cream and Cheese tell how 
these products are made Butter is the natural fat of 
hulk When the cream from which butter is to be 
made arrives at the dauy it is weighed and tested 
for bacteria and butterfat content Next it is fort- 
it firmed in a tank and then it is pasteurized 
From the pasteurizer it flows into a cooler and 
then into a holding tank The holding tank keeps the 
cream at the correct temperature until it is pumped 
into the churn Enough cream is pumped into the 
(hum to half fill it An average churning of butter 
takes as much as a ton or mom of cream 
The cream is now churned until butter particles 
as large as a pea or a kernel of com are formed 
The buttermilk is then drained off cold water 13 
pumped in and the butter is again churned to wash it 
The water is then drained off salt ig added and a 
final churning mixes in the salt evenly Now the but- 
tens creamy and tastes like the good butter we spread 
on our bread Pictures on this page show how butter 
is shaped into solid form and how it is packaged 
How Milk It Bought 

In the early days dealers bought milk directly 
from dairymen Much milk is still bought this way 
in smaller communities Under this direct-purchase 
method the dealer posts the price he will pay and the 
dairyman accepts the pnee or finds another market 
With the rapid growth of the industry however, 
dairymen s co-operative associations were developed 
By working together in these associations dairymen 
found they could get more money for their milk 
Before the first World War there were only 14 co- 
operative milk producers associations Today almost 
every local milk producing and purchasing area — 
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is bottled canned made into butter ice cream 
cheese or other products State and federal laws 
regulate milk prices in large market areas The geo- 
graphic area from whnh a city obtains its milk is 
called a milkshed New York City has the largest 
milkshed in the United States It includes more than 
45 000 farms and 430 country receiving stations in 
ten different states and two Canadian provinces with 
the most distant shipping point more than 500 miles 
away State and federal laws also regulate sanitary 


tailed a primary market— has one or 
more co-operatives These co-opera- 
tive milk producing associations ne- 
gotiate prices with dealers and op- 
erate price plans affecting milk 
surpluses A second kind of co-opera- 
tn e may also have country receiving 
stat ons transportation facilities 
and processing plants Sometimes 
dairymen also form co-operative dis- 
tributing associations to compete 
with private distributors Farmers 
also organize dairy herd improve- 
ment associations and in ro-opera- 
tiv e breeding associations farmers 
pool their money to buy better bulls 
than individual members could af 
ford (see also Cooperative Societies, 
Cattle Agriculture) 

Dairymen are paid for their milk 
under a formula (ailed a blended 
pnee This pnee varies according to 
how much of the total milk supply 
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Here is a short route from cow to bottle. With a modern electric milking system 
like this, one operator can milk 50 or more cows an hour. The cows stand content- 
edly while their milk is drawn into glass jars and then on through sanitary pipes 
directly to the pasteurizer, then to a holding vat, and finally to a bottler. 


■pvAIRYING. In 1S41 Thomas Selleek, a station 
master on the New York and Erie Railroad, asked 
a farmer to try shipping milk by rail GO miles to New 
York City. The farmer agreed. On the day of the “big 
haul,” 240 quarts of milk in a big, blue wooden chum 
were successfully shipped to the city. Soon other 
fanners in many other states were shipping milk into 
cities. From this small beginning has grown today’s 
large and important American dairy' industry. 

Milk — as fluid and dry milk, butter, cheese, or ice 
cream — supplies about one fifth of all the food eaten 
by the people of the United States. The amount of 
milk needed to meet the demand is enormous. 

A few years after those first few quarts of milk were 
shipped to New York in the wooden chum, wooden 
containers for shipment were replaced by metal cans. 
Sometimes big pieces of ice were put on the tops of the 
cans to keep the milk cool. Keeping milk fresh 
during its train ride, iron ever, continued to be a prob- 
lem until mechanical refrigeration began to be used 
between 1SS0 and 1890. Today tank cars and tank 
tracks carry thousands of gallons of cold, fresh milk 
without changing its temperature more than a degree 
or two even on a 500-mile trip. 

Mechanical refrigeration is also important to cool 
and keep fresh other dairy' products such as butter, 
ice cream, cheese, and concentrated milk. Fifty 
years ago an ice-cream plant as large as those we use 
today, would have required hundreds of tons of ice 
each day'. Today, an ice-cream plant manufactures, 
stores, and delivers ice cream without the use of a 
single pound of ice. Frozen concentrated milk, which 
may' soon join orange juice in the family' freezer, will 
make mechanical refrigeration even more important. 

The modem dairy' farm is the first chapter in the 
story of this great industry’. The article on Milk tells 
how milk is produced on a dairy' farm, how it is 


collected at the country receiving 
station, how it is processed at the 
dairy plant, and how it is distributed 
(see Milk). 

Keeping Books on the Cow 
To tell which cows are profitable 
milkers, the dairyman must know the 
quantity given by each cow. In order 
to grade the milk he must also know 
how much butterfat it contains. Milk 
contains from 2 to 8 per cent butter- 
fat. The invention of the Babcock 
test in 1S90 by Dr. S. M. Babcock, of 
the Wisconsin Agricultural Experi- 
ment Station, provided a convenient 
and practical means of testing for but- 
terfat. This test also made it possible 
to detect the adulteration of milk by 
skimming or watering. Dr. Babcock 
generously refused to patent his dis- 
covery for his own financial profit. A 
notable fact is that for almost three 
quarters of a century' no basic change has been 
made in this testing method. Today, milk and 
cream worth 41 billion dollars are marketed annually 
in the United States, mainly on the basis of the but- 
terfat content which is determined by the Babcock 
method. 

In the Babcock test, which now is universally’ used 
in the United States and Canada, a little sulfuric acid 
is added to measured samples of the milk to be tested. 
This frees the butterfat and dissolves all the other 
milk solids. Then these samples in individual test 
bottles are put into a machine called a centrifuge 
where they' are whirled around rapidly’. This causes 
the butterfat to separate from the milk, which is 
heavier. The butterfat rises to the top, so that the 
amount can easily be read from a scale on the neck 
of the test bottle. 

How the Cream Separator Works 

The power cream separator was another invention 
that made great changes in dairying. Before it came 
into use between 1SS0 and 1890 the gravity method of 
cream separation was used. In the gravity method 
pans of milk stood on the shelves of the dairy' house 
for 24 to 36 hours until the cream rose and could be 
skimmed off by hand. This method left from 10 to 20 
per cent of the fat in the skimmed milk. 

Today’ modem creameries use centrifugal cream 
separators, which vary in size from those small enough 
to skim the milk of one cow' to machines that handle 
many thousands of pounds of milk an hour. These ma- 
chines leave less than 0.01 per cent of fat in the 
skimmed milk. 

The cream separator works on the principle that the 
heavier a whirling body is, the greater its tendency 
to fly from the center. From a tank at the top the 
milk flows down into a large bowl or drum, making 
from 5,000 to 9,000 revolutions a minute. The cream, 



being lghter stays m the center end is drawn 
off through a tube The heavier skimmed milk flying 
to the outside is earned away through another tube 
How Butter Is Made 

The art cles on Ice Cream and Cheese tell how 
these products are made Butter is the natural fat of 
milk When the cream from which butter is to be 
made arrives at the dairy it is weighed and tested 
for bacteria and butterfat content Next it is fore 
armed in a tank and then it is pasteurized 
From the pasteurizer it flows into a cooler and 
tl en into a hold ng tank The holdmg tank keeps the 
ci earn at the correct temperature until it is pumped 
into the churn Enough crewn is pumped into the 
chum to half fill it An average churning of butter 
takes as much as a ton or more of cream 
The cream 13 now churned untl butter particles 
as large as a pea or a kernel of corn are formed 
The buttermilk is then drained off cold water is 
pumped in and the butter is again churned to wash it 
The water is then drained off salt is added and a 
final churning mixes in the salt evenly Now the but- 
ter is creamy and tastes like the good butter wre spread 
on our bread Pictures on this page show howr butter 
is shaped into solid form and how it is packaged 
How Milk Is Bought 

In the early days dealers bought milk directly 
from dairymen Much milk is still bought this way 
in smaller communities Under this direct-purchase 
method the dealer posts the price he will pay and the 
dairyman accepts the price or finds another market 
Tilth the rapid growth of the industry however 
dairymen a co-operative associations were developed 
By working together in these associations dairymen 
found they could get more money for their milk 
Before the first World War there were only 14 co- 
operative milk producers associations Today almost 
every local milk producing and purchasing area — 
called a primary market — has one or 
more co-operatives These co-opera- 
tive milk producing associations ne- 
gotiate prices with dealers and op- 
erate price plans affecting milk 
surpluses A second kind of co-opera- 
tive may also have country receiving 
stations transportation facilities 
and process ng plants Somqfimes 
dairymen also form co-operative dis- 
tributing assoentioua to compete 
With private distributors Farmers 
also organize dairy herd improve- 
ment associations and in co-opera- 
tive breedmg associations farmers 
pool their money to buy better bulls 
thah individual members could af 
ford (see also Cooperative Societies 
Cattle Agriculture) 

Dairymen are paid for their milk 
under a formula called a blended 
price This price vanes according to 
how much of the total milk supply 
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is bottled canned made into butter ice cream 
cheese or other products State and federal laws 
regulate milk prices in large market areas The geo- 
graphic area from which a c ty obtains its milk is 
called a milkshed New York City has the largest 
milkshed in the United States It includes more than 
45 000 farms and 450 country receiving stations 10 
ten different Btates and two Canadian provinces with 
the most distant shipping po nt more than 500 miles 
away State and federal laws also regulate sanitary 
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milk production as well as distribution throughout 
the United States. 

Growth of a Dixie Dairying Belt 

Traditionally, the United States “dairy belt” has 
included the states stretching from New England west 
to Wisconsin, Iowa, and Minnesota. (See Farm Life.) 
This area has a climate suitable for raising dairy cattle, 
since most cattle do not thrive in severe temperature 
extremes. Rainfall in this area helps grow hay and 
pasture crops on which cattle feed. For these same 
reasons a broad area in southeastern Canada is also 
a fine dairy belt. (See Canada; Milk.) Recently the 
dairying industry has also grown rapidly in the 
southern part of the United States. 

Before the second World War most states in the 
South had to have a large part of their fresh milk 
shipped from the North. During and after the war, 
many Southern farmers turned from cotton and other 
field crops to dairying. They made the change partly 
because people wanted more milk and partly because 
dairying is a comparatively stable type of farming. 
Two factors helped make the change successful. Re- 
search had shown which grasses and legumes could 
be planted to make good year-round pastures. Atten- 
tion to scientific breeding had shown how to produce 
better livestock. The use of Brahman cattle from 
India for breeding and crossbreeding helped produce 
herds that could stand hot weather better than 
nati\e breeds (see Cattle). 

History of Dairying 

Since the beginning of history man has owned 
cattle and used their milk. Milk was an important 
item 6,000 years ago, according to ancient Sanskrit 
records. The Bible refers to milk, butter, and 
cheese, the promised land being described as “a land 
flowing w ith milk and honey.” 

Cheese was an important article of commerce in 
ancient Rome. In Europe during the Middle Ages, 
monks developed the art of cheese making. Holland 


and Switzerland were the two early centers in the 
development of the dairy industry in Europe. The 
English apparently learned the use of milk for butter 
and cheese making from the Romans. 

Cheese was an important item in the diet of the 
vikings who sailed the seas on long voyages. On his 
second voyage Columbus brought the first cattle to 
America. It has been said that one of the reasons 
for the high death rate among the Mayflcnier party 
was the fact that they brought with them to America 
no cattle and thus had no fresh milk to drink. 

The development of dairying was slow for a hun- 
dred years after the first settlement in the colonies. 
Early settlers brought cattle with them, but there 
was no scientific breeding such as we know today. 
The cattle were allowed to mix as they pleased. 

In the early days each household had its “family 
cow,” or milk was bought from a neighbor. Dairy 
products such as butter and cheese were made on the 
farm. As America grew, few city families continued 
to keep cows. For a time dairymen kept their herds 
in the cities, but sanitary regulations soon prevented 
this. During this period there still was doubt about 
the value of pasteurizing milk (see Pasteur). In 1892 
Nathan Straus, a civic-minded New York business- 
man, became interested in providing pure milk for 
children. In 1893 he established the first infant milk 
depot in America, where he offered sterilized milk 
for sale at five cents a quart or one cent a glass. 
This and similar efforts caught the public’s imagina- 
tion and influenced the improvement in the quality 
of the country’s milk supply. 

Improvement in the dairy industry also came about 
through the invention of the glass milk bottle by 
Hervey D. Thatcher in 1884 and the development 
of certified milk in 1893. The new bottle protected 
milk from contamination, and the rules concerning 
certified milk set a high standard for the dairy indus- 
try which has been maintained up to the present day. 

Now some dairies bottle 
milk in square waxed-paper 
containers, which are used 
only once. 

Size of the Modern 
Dairy Industry 
People in American vil- 
lages, towns, and cities buy 
about 60 million quarts of 
milk a day. Farm families 
use more than 15 million 
quarts produced on their 
own farms. Manufacturers 
of dairy products buy about 
75 million quarts a day. In 
addition to the 2§ million 
people on the dairy farms 
the number employed in 
processing and deliver- 
ing dairy products is esti- 
mated at 250,000. One out 
of eiery 15 United States 
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This is a photograph of the champion dairy cow Carnation Ormsby Madcap Fayne of the Carnation 
Milk Farms, Seattle, Wash. In her record year, “Capper” gave 41,943.4 pounds of milk, a daily 
average for a year of about 55 quarts. This cow, a Holstein-Fnesian, Illustrates perfectly the qual- 
ities that make a fine dairy nnimni. 




families Is dependent upon the 
dairy industry for a livelihood 
Modem distributors prepare 
many products in addition to 
milk cream butter cheese and 
ice cream Some of these prod- 
ucts are plastic cream (which 
contains 65 to SO per cent butter 
fat) powdered milk buttermilk 
chocolate milk drink commer 
cial sour cream and cottage 
cheese Others which may have 
additional healthful qual tics 
are acidophilus milk yogurt 
vitamin D milk fat free m lk 
and soft curd milk (For chart 
are Milk) 

Goats which are sometimes 
called the poor man s cow 
also supply healthful milk 
Goats milk is easy to digest be- 
cause its fat globules are smaller 
than those in cow s milk and it 
has a softer curd (»ee Goat) 

Daisy The day a eye as it was known in Old 
English is Ike a miniature sun surrounded by its 
rays These beautiful wild flowers carpet meadow 
and roadside from May until November 
The common field or ox-eye daisy is a Bpecies of 
chrysanthemum native to Europe [Chrysanthemum 
leucanthemum) Tradition says that it was a stow 
away in hay brought to America to feed the horses of 
General Burgoyne s army Its white blossoms from 
one to two inches acro-s are borne on smooth erect 
stems from one to three feet high 
The true or English dasy (Betti* permnu) is 
white tinged with pink the wee modest crimson 
tippf d flower of which the poet Burns sang It has 
ooe representative m America (Betti* trtlegnfoha) 
which gi owa from Kentuck\ Bouthwest to Texas The 
blackeyed Susan or yellow daisy {Rudhcckxa hirla) 
is a handsome and common flower 
The striking Shasta daisy a hybrid developed by 
Luther Burbank has a gold center with white petals 
in a cirile from four to six inches across Christmas 
and Michaelmas daisies are species of asters All dai* es 
are members of the family Compositae 
D'LLAS, TfX In 1841 an Indian trader named John 
Neely Biyan built a log cabin against the east bluff 
of the Tnnity River Little more than one hundred 
years 1 iter this former trading post had grown into 
a city of almost half a mill on people Today Dallas 
is the second largest rity m Texas 
Dallas owes much of its rapid growth to its loca 
tion Draw a circle around it with a rad us of a hun 
dred miles and you take in some 2 million people 
about one fourth of the population of Texas The city 
is in the midst of the fertile Blackland Belt a nch 
cotton growing region Dallas is one of the largest 
inland cotton markets m the world Vast oil fields 
nearby place the city among the foremost oil capitals 


of the nation Dallas is the home of the Tederal Re- 
serve Bank of the Eleventh D strict and is a lead ng 
insurance and financial center It also has important 
manufactures particularly farm implements and 
machinery cotton products and leather goods 

Known as B g D to many people of northern 
Texas Dallas is a modern well planned city It is 
noted for its towering skyscrapers broad streets and 
fine parks The annual state fair at its civic center 
Rur Park is one of the largest id the country 
Leading educat onal institutions in the city include 
Southern Method st Univers ty Baylor University s 
schools of dentistry and nurs ng Dallas Theological 
Seminary aod Southwestern Medical College of the 
University of Texas 

More than a century before Bryan built h s cabin 
French traders had visited the site to barter with the 
Caddo Indians In 1 84 1 Texas gave a land grant to a 
company headed by William S Peters of Kentucky 
to promote Settlement of the region Three famil es 
joined Bryan in 1842 and others came steadily First 
the settlement was called Peters Colony but in 1845 
it was named for George Mifflin Dallas vice-pres dent 
of the United States under Polk The town was sur. 
veyed in 1846 and incorporated as a city m 1871 one 
year before the first raifroad reached the ste By 
1900 the population was st 11 only 43 000 There 
after it surged forward as the surrounding area 
began to develop oil fields large-scale cotton grow 
ing and other sources of wealth 

Dallas adopted manager council government in 
1931 Between 1923 and 1931 the c ty Straightened the 
Tnroty River to reclaim land and control floods Part 
of the ten mile Central Expressway through the city 
was opened in 1949 In 1951 Dallas annexed an area 
uf about 21 square miles that had a population of 
more than 12 000 Population (1950 census) 434 462 
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TAMING Great RIVERS with Mighty DAMS 




Everything about it is big. Its reservoir extends 151 miles to the Canadian border. No other single source of hydroelectric 
power exceeds it. The world's greatest pumps lift water for irrigation up to a vast plateau. A multipurpose project, besides 
irrigating farms and generating power, it improves navigation downstream. 


T~)AM. Like the beaver, man builds dams. Thebea- 
ver erects a wall of branches, stones, and mud 
across a stream to hold back the water, and in the pool 
created he builds his house. Man from the beginning 
of recorded history has also constructed barriers across 
rivers and other water courses to store or divert water. 

Dams were first used to water farms. The ancient 
Egyptians built earth dams that raised the river level 
and diverted water into canals to irrigate fields above 
the river. The Moors carried a knowledge of irrigation 
from Egypt and Babylonia to Spain. Here on the 
Segura River is an SOO-year-old dam. Soon after the 
Pilgrims came to the New World, they too built 
dams. By 16S2 pent-up water from dams turned 
their water wheels to grind corn and saw timber. 

Contrast these simple dams with the great dams of 
today. The mightiest structure ever made by man is 
Grand Coulee Dam on the Columbia River in Wash- 
ington. It towers 550 feet and is 4,173 feet long. All 
three of the great Pyramids of Egypt could be put 
inside of it. The dam contains enough concrete 
to build a highway across the United States and 
back. Its spectacular waterfall is twice as high as 
Niagara Falls. Behind the dam, the waters of the 
Columbia River pile up to form a lake 151 miles 
long, with water enough for 2,000 gallons for every 
person on earth. 

The artificial lake backed up by a dam is called a 
reservoir. That part of a dam over which the flood 
waters flow to the river below the dam is the spillway. 
Water may pass over the crest of the dam itself, or 
near the dam in chutes, tunnels, or shafts. A sluice 
is a passage through the dam itself for lowering the 


water level of the reservoir. Pipes for conducting 
water to the power turbines are called penstocks. The 
flow of water through spillways, sluices, and pen- 
stocks is regulated by control gales. 

Why Men Build Dams 

Dams are built primarily for irrigation, water sup- 
ply, flood control, electric power, and improvement of 
navigation. Many modem dams are multipurpose 
and serve more than one of these purposes. 

Irrigation dams store water to equalize the water 
supply for crops throughout the year. Irrigation is 
a primary purpose, for example, of Hoover Dam 
(Boulder Dam from 1933 to 1947) on the Colorado 


AN EARLY DAM IN DAM-BUILDING PROGRESS 



Compare this old dam and mill in Devonshire, England, with the 
mammoth Grand Coulee Dam shown above. The water passing 
over the wheel turns a millstone which grinds grain. 



River Before the dam w as built the Colorado flooded 
the farms of the Imperial Valle} in California 
and the luma Valley in Arizona when the mountain 
snows melted and it became a sluggish stream in the 
long dry summer Now the dam saves the flood waters 
and provides a steady supply of water for irriga- 
tion (see Colorado River) 

Dams are used for irrigation also when a river has 
cut its bed far below the land to be irrigated The 
Grand Coulee D im serves such a purpose A huge 
plateau almost as Urge as Delaware lies hundreds of 
feet above the Columbia River From the reservoir 
created by the dam the world s largest pumps lift 
water to another man made lake on the plateau From 
there water flows m canals to the farmlands (see 
Columbia River) 

Some dams divert rivers into irr gatson canals or 
pipelines Imperial Dam across the Colorado River is 
an example It diverts water from the river into the 
All American Canal for irrigation ol the Imperial 
Valley m California and into the Gila Canal for it 
rigatmg the Gila Valley in Arizona many miles away 
(see Irrigation) 

Water tup-ply dams collect water for domestic in 
dustnal and municipal uses for cities such as New 
York Los Angeles San Francisco and Boston These 
cities do not have suitable lakes or rivers nearby 
for a water supply (see Aqueducts Water Supply) 

Flood control darns impound flood waters of nveis 
and release them under control to the river below the 
dam The best examples aie the five dams in the 
Miami River valley They were built to protect Day 
ton Ohio, after a serious flood in 1913 (see Floods) 

Navigation dams are built to maintain a minimum 
depth of water for ships To illustrate the Ohio 
River formerly was too low for navigation six months 
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of the year Now a stairlike senes of 46 dam3 and 
locks on the river maintain a uniform water depth 
Shipping may be blocked by a waterfall or rapids 
A dam with a lock can drown the obstruction 
Such a dam at Louisville Ky permits passage around 
the Falls of the Ohm River 
Hydroelectric power do ms are built to generate 
electric power by directing water in penstocks through 
turbines wheels with curved blades as spokes The 
falling water spins the blades of the turbines con- 
nected to generators (see Turbine) 

Power dams are expected to generate power to repay 
the cost of construction The output depends first 
upon the head of water or heght of stored water 
above the turbines The higher the water the more 
weight and pressure bear upon the turbine blades A 
second factor is the volume of water throughout the 
year The minimum flow in dry months fixes the 
amount of firm power which customers can rely upon 
to receive regularly Sometimes extra power or run. 
of stream poicer generated in flood seasons can be 
sold usually at lower rates (see Water Power) 

These are the main purposes of dams but there arc 
other benefits Their reservo rs provide recreation 
such as fishing and swimming They become refuges 
for fish and birds Dams conserve soil by prevent- 
ing erosion They slow down the water of streams 
so that the water does not carry away the neh topsoil 
(see Conservation) 

Dams also create problems Their reservoirs may 
cover entire towns or historic and scenic places with 
water Sometimes dams impair fishing At Bonneville 
Dam fishways must help salmon arouni the dam as 
they swim up the Columbia to spawn m fresh water 
In fish ladders the fish jump from one to another of 
ascending pools Fish locks lift the fish like locks 


HOW MANY PURPOSES OF DAMS CAN YOU FIND HERE 1 




MAN BUILDS MANY TYPES OF DAMS, EACH 


SOLID GRAVITY DAM 



Fontana Dam on the Little Tennes- 
see River in North Carolina rises 480 
feet, the highest dam of the TVA. 
Made of solid concrete it holds back 
the water by its own weight. It is 
thicker at the base than at the crest. 
This is the most common type of all 
concrete dams. It is also the most 
permanent type of dam and requires 
the least maintenance. 



HOLLOW GRAVITY OR 
BUTTRESS 

(MULTIPLE ARCH) DAM 



Bartlett Dam, 287 feet high, on the 
Verde River in Arizona is the world’s 
highest concrete multiple-arch dam. 
It resists water pressure more by its 
design than by its weight and re- 
quires less material than the solid 
gravity dam The small view shows 
the reinforced concrete arches, 
shaped line half cylinders, resting 
against triangular buttresses. 



HOLLOW GRAVITY OR 
BUTTRESS 
(FLAT SLAB) DAM 



Stony Gorge Dam is on Stony Creek, 
a tributary of the Sacramento, in 
California It requires less concrete 
and is less costly than the solid grav- 
ity type It depends upon its struc- 
ture more than its weight to with- 
stand the force of the water. Its rel- 
atively thin facing is supported by 
buttresses. The slab and buttresses 
are reinforced concrete. 
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lift ships. Another problem of dams is silting. Some 
rivers pick up clay and sand and deposit them behind 
the dam, thereby lessening its usefulness. 

There are structures related to dams. Cofferdams 
are temporary dams built to hold water back so that 
work can be done. Dikes keep the sea off land that is 
below sea level. Levees are artificial riverbanks con- 
structed high enough to prevent flooding. A dam 
across a river intended to permit flow, once a certain 
depth of water has been reached, may be called a 
barrage. A small dam that forms a millpond or fish- 
pond is called a tm'r. 

Main Types of Dams 

Dams are classified into types depending upon their 
materials, derign, and method of construction. The 
usual types are concrete or masonry, earth, rock, steel, 
timber^ and movable dams. Plain or reinforced con- 
crete is more often used than masonry in dams in the 
United States today. Concrete dams are either solid 
gravity, hollow gravity, or arched. 

Solid gravity dams are made of solid concrete. They 
withstand the pressure or push of water by their 
weight. In cross section, they are like a triangle, 
broad at the base and narrow at the crest. They 
are built in this shape because water pressure behind 
the dam becomes greater with the depth of water. 
Whether a dam backs up water one mile or a hundred 
miles is not important. Pressure depends, not upon 
how far water is backed upstream, but upon its depth 
at the dam. 

Hollow gravity dams are made of less concrete than 
solid gravity dams. They rely more on their struc- 
ture than their weight to resist the force of the water. 
They have a thin facing supported at an incline by 
a series of triangular buttresses, or piers. Hollow 
gravity dams may be of three types. The multiple 
arch dam co nsis ts of a number of arches supported on 


buttresses, while the flat slab dam is a straight wall 
resting against buttresses. Similar to the multiple 
arch dam is the multiple dome dam , which has domes 
instead of arches. Coolidge Dam on the Gila River 
in Arizona is an outstanding example of this type of 
construction. 

Arched dams consist of a horizontal curve using the 
principle of the arch for strength against water pres- 
sure {see Arch). They are curved upstream. The force 
of the water is transmitted to the canyon walls. 

Earth dams are made by building an embankment of 
gravel, sand, and clay across a river. To prevent 
leakage, often a core, or inner wall, of concrete or 



other watertight materials is used In a rolled-fill 
dam earth is hauled by vehicles onto the dam and 
rolled tight with heavy machinery In the hydraulic 
fill dam, earth is earned to the dam by water in 
pipes or flumes and also deposited by the water The 
placing of the earth is so controlled that the finer, 
watertight materials form the core and the coarser 
materials make up the shells of the dam In the semv- 
hydrauhe fill dam trucks bring the earth to the dam 
and jets of water distribute the materials 
Rock dams are made by dumping rocks across the 
river A wall of rocks is then la d on the upstream 
side and over this is built a waterproof facing of 
reinforced concrete, timber or steel 
Steel dams have not been used much m the United 
States They are similar in shape to flat slab dams 
Timber dams once numerous are still built where 
timber w abundant Some are made by covcnng the 
upstream face of A shaped frames with planks Others 
are timber cnbs or frames filled with rocks 
JlfoDaWe dams are of many types They are built 
mainly to raise the water level for navigation when 
the river is low Dunng flood time they are removed 
Or collapsed Some are automatic and r se or sink 
with the water level Others require machinery to 
operate them Bear trap dams consist of huge leaves 
hinged to the upstream and downstream sides of the 
foundation By admitting water under the leaves the 
trap is rawed into an A-shaped structure A roller 
dam is made up of great hollow steel cylinders which 
roll up and down inclined tracks at their ends 
How Dams Ar« Built 

The methods of building dams may be seen by fol 
lowing the construction of Hoover Dam built between 
1930 and 1935 The engineers constructed a concrete 
arch-gravity dam at an approved cost of $165 000 000 
It is as tall as a 60-«tory skyscraper Its crest is 45 
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feet thick and its base 650 feet It stores the entire 
flow of the Colorado River for two years 
Much exploratory and preliminary work bad to be 
done The engineers made geologic and topographic 
surveys to select the best site They made maps of 
70 possible locations bored holes to test the rock 
for a sound foundation and studied the river for its 
speed high water level anrl siting 
Once the location w as chosen dex gners made the r 
plans They then made models to test their design 
Where nnce had been burning desert engineers built 
Boukler City to house more than 5 000 workers Con 
struction gangs built railroads and highway s for trans 
porting great quantit es of equ pment and materials— 
san 1 gravel steel and 5 million barrels of cement 
orkmen strung cables across the canyon from pairs 
of towers which travel on tracks along opposite sides 
of the site Each of the five cableways could carry 
25 tons Two of them had spans of nearly half a mile 
Construction crews also built a great gravel screen 
mg plant and two huge concrete mixing plants 
Four 50-foot tunnels two on each side of the river 
were drilled and blasted from the solid rock of the 
canyon walls They were used to divert the river 
around the site Later the tunnels became spillway 
outlets and penstocks for the power plant 
Next temporary cofferdams of earth and rock were 
built upstream and downstream from the dam site to 
block the river and to prevent it from backing up 
High scalers stripped tons of loose and projecting 
rock from canyon w ails The overburden or loose rock 
and muck was dug out to expose the bedrock Grout 
or a thin mortar of cement and water was next forced 
into the foundation to fill seams and holes 
Forms were made for bud ling the dam in enormous 
blocks Concrete was poured into the forms from eight- 
cubic yard buckets traveling on the cableways As 


HOOVER DAM TAKES SHAPE BLOCK BY BLOCK 




N “X-RAY” OF THE COMPLETED HOOVER DAM 
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This is the completed dam. The ‘X-ray” drawing shows how it works. The Nevada wall of Black Canyon is shown soua, but 
the Arizona wall has been cut away to reveal construction inside the rock. The fluted cylinders behind the dam are intake 
towers, and pipes leading from them are penstocks. These convey water to the turbines in the powerhouse at the foot of 
the dam. While the dam was being built, the four large tunnels, two on each side of the river, diverted the river around the 
dam site. Today the upstream ends of these tunnels have been plugged. Now they serve as penstocks and spillway outlets. 
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each block of concrete dried, grout was pumped be- 
tween the blocks, making the dam one solid piece 

Cooling so gigantic a structure was done by a sys- 
tem of pipes Cold water in 52S miles of one-inch 
pipes imbedded in the concrete earned off the heat 
\\ ltViout this system, the dam would have taken a 
century to cool because of the heat given off by the 
setting cement The concrete w ould have shrunk and 
cracked 

Refrigerating pipea were also used to freeze land- 
slides of wet earth at Grand Coulee Dam Another 
problem at tins dun was the possible freezing of the 
control gates in winter temperatures of — 2S° F A 
mammoth heating apparatus was installed in the spill- 
way and gates Steel plates some 1,100 square feet in 
area, are heated by electric wiring 

Famous Dams of che United States 

On t he great rivers and lesser streams of the United 
States man> dams hue been built by pnvate indus- 
try as well as by federal state or local governments 
Federal dams usual)) are constructed by United States 
Army engineers if navigation » involved and by the 
Bureau of Reclamation for irrigation projects A 
modem development is the planning of entire river 
basins as regional units This usually involves build- 
ing many multipurpose dams on the mam streams 
and their tnbutanes 

On the Columbia River are Grand Coulee and Bon 
nev die dams Under construction in Washington are 
McNary and Chief Joseph dams On tnbutanes are 
Anderson Ranch Dam on the South Fork of Boise 
River in Idaho and Hungry Horse Dam on the South 
lork of Flathead River in Montana Key structures 
of the Central Valley Project in California are 
Mmta Dam on the Sacramento River Fnant Dam on 
the San Joaquin River, and Folsom Dam rising on 
the American River 

Oh the Colorado River are Hoover, Parker, Imper- 
ial anil Davis dams Chief dams on the Rio Grande 
are Elephant Butte and Caballo both in New Mexico 
On the Missouri is Fort Peck Dam in Montana and 
Under construction aie Oahe and Fort Randall in 
South Dakota and Garrison in North Dakota 

In the Tennessee \ alley project are 24 major dams 
and several smaller ones Heart of the TVA are nine 
dams on the Tennessee largest of which is Kentucky 
Dam 8 422 feet loqg The highest is Fontana 480 feet 
in height on the Little Tennessee in North Carolina 
(See also articles on individual rivers ) 
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Many of these dams are outstanding m the world 
The highest dam ever built is Hoover Dam 726 feet 
in height Next in order nre Shasta Grand Coulee, 
Ross (being budt on the Skagit River in Washington), 
and Hungry Horse All these dams are concrete The 
World’s five largest dams by volume are all eirth 
dams Greatest is Fort Peck with 128 000 000 cubic 
yards of mateiials Then <ome Oahe Garrison Fort 
Randall and Kingsley (on the North Platte River m 
Nebraska) dams Highest earth dam in the world 
is Anderson Ranch Dam, 450 feet high The world’s 
greatest reservoir in volume is Lake Mead formed 
by Hoover Dam Its capacity is 31 142 000 acre-feet 
Next largest are the reservoirs of Gammon Oahe 
Fort Peck and Grand Coulee dams Oahe Dam will 
have the longest reservoir some 275 miles long 

Notable Foreign Dams 

The largest dam and power station in Europe is 
Dnieper Dam in Ru°sia The next largest is Gemssiat 
Dam on the Rhone River in France Mettur Dam on 
the Cauvery River is India’s greatest irrigation proj- 
ect One of the oldest great dams in the woild is 
Egypt s irrigation dam Aswan on the Nile finished in 
1902 On the Blue Nile in Anglo-Egyptian Sudan is 
Sennar Dam also for irrigation The largest reservoir 
for irrigation in Australia is that of Hume Dam On the 
Murray River Shipshaw Dam No 1 on the Saguenay 
River is one of the largest power dams in Canada 
Gatun Dam forms Gatun Lake, which is part of the 
route of the Panama Canal (See also in Fact Index 
dams by name and the table under Dam ) 


THE MIGHTIEST WONDERS MADE BY MAN 
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compare In sue with other gigentlc men made structures And with Niagara 

y far the biggest structure ever built. It is the Urges! concrete d am in volume 

ipillway is more then twice ns high es Niagara Falls Hoover Dam on the Colo- 

jnt haft the height of the world's tallest building the Empire State Budding 
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THE “STREET WHICH IS CALLED STRAIGHT" 



This street, covered through much of its length, cuts through 
a maze of crooked streets from the east to the west gate of Da- 
mascus. Here in Kew Testament days lived the Apostle PauL 


D AMASCUS, Strla. Airplanes roar o\ er the ancient 
city of Damascus, capital of Syria. Giant air-cooled, 
diesel-powered buses race across the desert sand from 
Baghdad, making the 600 miles in less than tw o days, 
where camel caravans take a month. Taxis and street- 
cars rattle over the cobblestones; gas and electricity 
brighten streets and homes. Up-to-date hotels and 
government buildings rise along tree-bordered streets 
in the “new” city. In factory areas stand textile, 
tanning, canning, match, and glass plants. Modem 
activities, however, mean little to the Arabs of old 
Damascus. They live much as they did in Biblical 
times, and the city is a fortress of Moslem culture and 
spirit. 

Situated in a fertile, green oasis watered by the 
Barada River at the foot of the Anti-Lebanon Range, 
Damascus has been called the “pearl of the desert.” 
On the irrigated plain grow olives, grapes, oranges, 
citrons, pomegranates, figs, pears and other fruits, 
nuts, wheat, barley, tobacco, and vegetables. 

The ancient wall which embraced the old city is 
now in ruins, and suburbs have spread beyond it. 
From a distance the great expanse of low-lying Arab 
houses, overtopped here and there bx the graceful 
minarets and domes of more than 200 mosques, is ven 
picturesque. When jou come nearer, however, xou 


find that the streets are narrow and crooked and inde- 
scribably filthy, and the white houses with their grilled 
window s and red shutters look very dingy and dilapi- 
dated. The mud walls, however, sometimes conceal a 
magnificent private dwelling, built around a beautiful 
courtyard with a central fountain. 

The Khans and the Bazaars 

The life of this merchant city of the desert centers 
in its khans (walled caravan headquarters) and its 
bazaars. The “great khan,” with its Moorish gate and 
black and white marble cupola supported by marble 
pillars, is a magnificent structure. In this and in other 
lesser khans, trading goes on in a cool tw ilight to the 
pleasant sound of fountains. 

The bazaars are simply streets lined with shops, 
stalls, and caffe. Some of the shops are hardly larger 
than bootblacks’ parlors. A tremendous din prevails 
as men dicker and haggle. Each kind of goods has a 
street or a part of a street to itself: the Street of 
the Saddlers, the Street of the Slipper Merchants, 
the Street of the Water-Pipe Makers, the Street of 
the Spice Men, the Street of the Dyers, etc. The 
longest and busiest thoroughfare of all is the famous 
“Street Which Is Called Straight,” mentioned in the 
Bible m connection with St. Paul’s conversion to 
Christianity. 

Famous for Handicraft 

The looms of Damascus have been famous for many 
centuries; and in this city, where everything is still 
done in the most primitix e w ay, where meal is ground 
in stone mills turned by camels, you may still see the 
hand looms worked by a weaver and his draw boy. 
On these looms are made the beautiful damasks that 
were known throughout Europe and Asia as early as 
the time of the Crusades. 

The Damascus blades, for which Damascus was also 
noted in the Middle Ages, have not been forged here 
since the 14th century, when Timur Leng, the terrible 
Tatar conqueror, raided the city and carried off all 
the great armorers to Ills own capital. These blades 
were so keen that they could cut a floating web; so 
hard that they would shear an iron spear in two as 
if it were a reed; so elastic that they would bend to 
a right angle and then spring back as straight as ex er. 
The painstaking twisting and welding of two grades 
of iron or steel gax'e them their cutting properties and 
also produced a beautiful watermark pattern. To 
make the swords and scimitars still more attractive, 
the handles were inlaid xvitli gold and silx'er in mar- 
x’elous designs. Damascus today is still famed for 
exquisite inlay and filigree work. 

» Prominent in Ancient and Modem History 

There are no records of when Damascus was found- 
ed. It was thriving when Abraham “foEowed the course 
of the sun into foreign lands,” and is said to be the 
oldest city in the world. It is rich in historical memo- 
ries of the early Christian missionaries and of its 
capture by the Crusaders. Here died the sultan Sala- 
din, foe of the Crusaders, and here he lies buried. 

The first mention of Damascus is in Egyptian rec- 
ords of four thousand years ago. After 1200 b.c. the 



THE FAMOUS BLADES Of DAMASCUS 





- DAMROSCH 

he w is to die when Pythias sud lealy rushed 
through the cron d into his arms II s horse hjd 
been killed and it was only through an almost 
superhuman effort that he was able to arrive in 
tune Then each of the friends pleaded to be al 
lowed to die for the other Dionysius was so 
moved that he pardoned them both and begged 
that he might be allowed to share m their 
marvelous friendship 

The Knights of Pythias a fraternal society 
founded at Washington DC in 1864 takes 
its name from the Pythus of this story 
D'MROSCH \\ alt lii Johvnnm (1 862- J 950) 
Genial Dr \\ alter Damrosch devoted his bfe to 
spreading the love of good mus c in America 
Thousands of people heard their first classical 
programs in his radio concerts He was equally 


kingdom of Damascus became a powerful state that vigorous in his support of unknown composers and 
long defied Assyria In 732 BC however Tigiath many of them became famous 


r III king of Assyria took the city The liible 
tells of Divide conquest of Damascus In 333 n c 
it fell prey to Alexander and in a d 63 to Rome 
From 630 to the time of the first World War Dam 
ascus was in Arab and Turkish hands except for a 
bnef interval when it was held by the Crusadera m the 
12th century After the war Syria was made a man 
date of France In 1925 a nationalist uprising oc- 
curred and Damascus suffered extensive damage from 
bombardment by the French During the 
second World War the city was occupied by 
United Nations forces (see Syria) Populi- 
tun (1944 ten us) 29 L 157 
Dam 'OGLES The uncertainty of human hap- 
piness is illustrated by the story of Damocles 
who was one of tl e courtiers and flattereis 
of the elder Dionysius tyrant of Syracuse 
in Sicily in the 4th century b c According 
to the story Damocles once extolled in the 
highest terms the grandeur and happiness of 
the king Instead of being pleased the king 
reproved Dionysius m a singular way He 
was placed at a magnificent banquet sur 
rounded by all the splendor of royalty In 
the midst of his enjoyment suddenly looking 
upward he saw a naked sword hanging by a 
single horsehair above his head typifying the 
uncertainty of a ruler s life The sword of 
Damocles has thus become a proverbial ex 
pression for uncertainty and danger 
Damon AND PYTHIAS There is no more 
beautiful story of friendship than that told 
in ancient times of Damon and Pythias 
Pythias (or more properly PUwtias) was 
condemned to death because he opposed Dionysius 
tyrant of Syracuse He begged to be allowed to return 
home to bid farewell to his wife and child Damon 
came forward and offered himself as surety for his 
friend promts ng to die in his stead if Pythias did not 
return 


WALTER DAMROSCH 


Damrosch was bom in Breslau Silesia on Jan 30 
1862 His father Leopold was one of the foremost 
European conductors of his day and his mother was 
a former opera singer Walter studied muse from 
childhood In 1871 the elder Damrosch became con 
ductor of the Anon Society a New York City choral 
group nnd the family emigrated to America 
Young Damrosch made rapid progress At 16 he 
was accompanist to a concert violinist At 18 he was 
elected permanent conduc- 
tor of the Newark Hannon 
ic Society When his father 
died in 188o Walter suc- 
ceeded him as conductor of 
both the Oratorio Society 
and the New York Sym 
phony Society Ills father 
also had contracted with the 
Metropolitan Opera to eon 
duct a season of German 
opera Walter Damrosch 
finished the season and took 
the company on tour The 
next year he was appointed 
second conductor of the 
Metropolitan under Anton 
Seidl In 1890 Damrosch 
married Margaret Blame 
daughter of the American 
statesman James G Blaine 
They had four daughters 
In 1895 Damrosch found 
!‘iuT«Vwm *»' moil" bt0 * 11 ed the Damrosch Opera 
Company Eight years Liter 
he reorganized the New York Symphony Society into 
a permanent orchestra During his 24 years as its con 
ductor Damroxch made many tours to cities that had 
never heard symphonic music In 1923 he broadcast 
the first radio concert Later he began a radio senes 
for children Although not a musical genius Damrosch 



The time of execution approached Pythua had "had substantial musical taste He composed sis operas 
not come and Damon was already at the place where and several cantatas and groups of songs 


DANCE 


14 


EXPRESSION through MOVEMENT in DANCING 



THE ELEGANCE OF BALLET 


Two University of Wisconsin students are shown here in a dance composition of then- 
own creation. Miss Margaret H’Doubler, professor of dance at the university, did 

much to establish creative dancing as an integral part of education m America. 

TRANCE. Movement is the first form of expression. 

Children make themselves understood through 
movement long before they can talk. They smile or 
frown to show pleasure or pain. They point, wave, and 
hold out their arms to be lifted. Long after people can 
talk — all thiough life, in fact — they express 
themselves through movement. They shrug, 
raise their eyebrows, and use their hands 
to tell a thought or emphasize a meaning. 

They make less literal, usually uninten- 
tional, statements with their bodies. They 
walk with a swing when they are happy and 
stiffly when they are angry. Their shoulders 
droop when they are sad and lift if some- 
thing cheers them. 

Usually w hen children are very young they 
learn the pleasure of rhythmic movement, of 
skipping, hopping, or walking “in time," 
with or without music. They may learn 
too that it is fun to pose, as children do 
when they “play statues.” In posing, they 
are expiessing a meaning, but they are also 
creating pictures with their bodies. 

All these elements of movement are the 
material from w hich dance is made. Dancing 
has been defined as rhythmic movement 
which does not accomplish a practical pur- 
pose. (Rowing a boat, for example, is rhyth- 
mic movement, but it is not dancing.) Danc- 
ing may make direct statements, almost like 
speech, through everyday gestures converted 
into pantomime, it may make less direct of concentrated effort can give a dancer 
statements through less literal kinds of move- bT Edith AUud^yottS^Amlncin^cIf. 


ment. And it always creates a design 
or picture in space. 

What Dancing Gives to the Dancer 
People may dance just for the fun 
of rhythmic movement. Dancing 
then is a kind of play. When people 
dance this w’ay in couples, they are 
using a means which boys and girls 
and men and w omen have of enjoying 
each otliei ’s company. When they do 
it m luigei numbers, as in square 
dancing, the feeling of belonging to a 
gioup is added. 

Dancing can be a creative experi- 
ence. All people, especially when 
they are young, have thoughts and 
feelings they cannot put into words 
These are important, and the urge to 
express them is great. Dancing may 
be the best medium, since movement 
is as natural as speech and often more 
expressive. 

Modern dance has found an im- 
portant place in American schools 
and colleges for this reason. It is 
based on controlled natural move- 
ments of the body. Without using pantomime, it con- 
veys meaning through movement. Young dancers 
learn to say with their bodies things they' would other- 
wise have to leave unsaid. This dancing is not self 
expression, but a statement of the dancer’s feehngs 
about life. (Modem dance 



and other types are dis- 
cussed again later in this 
article.) 

Ballet dancing also may 
be expressive, but its ap- 
peal is first of all to the 
eye. The ballet dancer 
must alw ays create a beau- 
tiful pattern in space. The 
technique is traditional 
and involves movements 
which aie not natural. It 
requires special training 
The young dancer gets Ins 
chief satisfactions from 
mastering a difficult tech- 
nique, learning to use his 
body to cieate design, and 
developing an understand- 
ing of professional ballet. 

In tap and soft-shoe 
dancing there is the pleas- 
ure of fast rhythmic move- 
ment and intricate steps 
skillfully performed. This 
dancing appeals especially 
to people with a touch of 
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showmanship-whd |1 »HHtscrsate their own dances house without music 


like to entertain 
From Creative Ex 
perlence Into Art 
Technique cons ts 
of the characteristic 
movements of a par 
ticular type of dance 
Form is the way tl ese 
movements are put 
together Form gives' 
unity to a dance by 
composing the parts I 
into a col erent whole 
It enables the dancer 
to convey meaning to 
otl ers and to give 1 
aesthetic pleasure 
When a person 
dances in response to 
his o\n need tech 


,U Jl 


K Or hearing music 
makes them dance 
At about five they 
may enjoy dancing to 
the music of their own 
i | * phonograph records 

^ i *| I j Rhythmic games and 

■ 4 «y school or kinder 

I Sf garten and later ia 

1 I ■ tl e primary grades 

f 2 ' w j foster all their dance 

■'> . A Svturday class 
mav be desirable if a 
** ''s child is interested A 
*. . J good teacher using 

hej« e members or free-dance methods 
nt, «d ihoVubu' * guides her pupils ift 
rhythmic movement 


mque and form are not important though they may in and cobrdination She lets them develop creatively 

crease his satisfaction But w hen dancing is performed by encouraging them to make up their own dances 
for the effect on an audience it becomes either art or What Dancing Gives to the Watcher 

entertainment or a combination of the t\\o Then A good dance performance pleases the eyes There 
mastery of technique and the u«e of form are essential us aesthetic pleasure in seeing people move beaut fully 

These are achieved oo'V through senous study beyond and create satisfactory designs in space Dancing may 
the high BChool or amateur level appeal to the emotions tlirough a story or idea Musi 

Some colleges have excellent dance departments cal accompaniment gives pleasure through the ears 
where young people can get a good foundat on in the But dancing as an art form yields its deepest sat a- 
modem dance Theatn al dancing calls for training faction through communication between the dancer 

in professional school® Ballet training should begin and the watcl er All movement has a psychic accora 

at8orft>eara with tpe work at 11 or 12 People who pamraent called metakuiesis (mitrO-kUni ds) which 

intend to make ballet a career need regular intensive gives it meaning Muscular sympathy known as km 
training betwe n 14 and 18 esthetic sympathy enables a receptive 

Utile Children Dance Watcher to experience the psychic accompaniment of a 

Children may begin to dance as young as three or dancer s movements and in doing so to share in the 

four years They are happy just dancing around the meaning and emotion of the dance 

SQUARE DANCING PROVIDES FUN AND COMPANIONSHIP 
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Dancing through the Ages — Primitive to Modern 


7\T 0 ONE knows when man first danced. Archeolo- 
• L ’ gists believe he has always danced, that he danced 
before he formed sounds into words. Thousands of 
years ago cave men. made drawings 
and paintings of men and animals 
on the walls of their cave homes in 
southwestern Europe. The}’ drew 
hunters in wide leaps in the act 
of shooting a bow, or with arms 
swung wide after the release of an 
arrow (for pictures, see Drawing). 

They drew other figures leaping 
and springing in typical dance 
movements. Archeologists tell us 
that these pictures portray ritual 
dances in which the hunters ex- 
pressed the success they hoped to 
achieve in war or in hunting. 

Actual knowledge of such ancient 
dancing is limited. But there are 
many regions, particularly in Af- 
rica, Australia, the Americas, and 
island groups, where native races 
are still at a primitive level of 
culture or have been within his- 
torical times. Students find that the dancing of all 
these peoples has basic characteristics in common. 
A comparison of existing dances with relics such as 
the cave paintings and stone images leads to the con- 
clusion that primitive people have always danced for 
the same reasons and in similar ways. 

AN AFRICAN ARISTOCRAT DANCES 


DANCE IN THE BELGIAN CONGO 



To the beat of tom-toms and the jangling 
of their own ornaments, these little Afri- 
can girls are performing an ancient tribal 
dance of the Ngbandi. 


/ 


V H 



d 5 rajin CTth the spears is a page to the “Ietore," or snET of 
the Ruanda distrtc in Central Africa. The Intore's pages, chosen^r'om 
the best families, are famous for the beauty of them dances. 


Primitive people do not understand many things — 
birth, love, sickness, death, day and night, winds 
and storms, the sun and moon and stars, the change 
of seasons, and the beauties of 
nature. The}’ hope for many things 
— an abundance of food, victory 
in war, many children, fertility 
of their animals and crops. Not 
having words with which to express 
their emotions and desires, they 
use rhythmic movements of their 
bodies. They whirl and leap and 
stamp, lift their arms, bend their 
bodies, kick and bounce. They shout 
and chant and sing and clap their 
hands and beat on drums to time 
the rhythm of their dances. 

This first dancing of any people 
lias the technical name primitive 
dance. There are at least three 
kinds. Magic or religious dances 
are performed to worship a deity, 
to initiate a priest, to secure 
abundance of food (in hunting, fish- 
ing, or farming), and to cure sick- 
ness. Medicine men or priests who liave been trained 
from childhood usually direct this type of dancing. 
Dances with a social or tribal purpose are performed 
at the birth of a child, at the initiation of boys and 
girls into tribal life, at marriages, at secret-society 
initiations and ceremonies, and when war is imminent 
or in progress. Play dances, or recreational 
, dances, are done just for the fun of dancing — 
for sheer pleasure in physical movement. In 
these, the dancers may “show off” their ath- 
letic skill and endurance. 

Forms of the Dances 

Everywhere the basic steps of primitive 
dance arc similar, with wide, expansive move- 
ments for the men and small, mincing, close- 
to-earth steps for the women. Although tribal 
dances sometimes appear wild and unpat- 
terned, they always have rigid rules. Among 
some tribes, a mistake on the part of a dancer 
is punished with death. All members of the 
tribe — men, women, and children — take part, 
if not throughout the dance, then during some 
phase of it. Dancing serves to keep the group 
solidly united. Sometimes members of a tribe 
are excluded for a brief period, when they are 
in mourning, for example. But at the end of 
the period they are welcomed back with a 
dance festival. 

Most primitive peoples have pantomime 
dances in which they imitate by movement 
and gesture what they wish brought about. 
When they want victory in war they dance a 
victory dance. Before they go out to hunt 
they mimic a successful hunt. When they 



want rain for their crops, they dance a ram dance 
Some of the earliest of all dances imitate the move- 
ments of animals. These may be simple imitation, a 
means of recording observation They may acquire 
magic or religious meaning, as in hunt dances and 
dances involving a sacred animal Or they may be 
performed for comic effect 

All Dance Stems from the Primitive 
As a people advances from a primitive state into 
civilization, their dancing changes in several direc- 
tions The dancing of a racial group may dev elop into 
an art form The entire group no longer takes part 
There are performers and watchers The performers go 
through rigid training The watchers understand the 
religious, artistic, and social meaning of every move- 
ment of the dancing This is ethnologic dance — an 
art expression of a race Almost all the dancing of the 
Orient with which Westerners are familiar is of this 
type Only a homogeneous culture produces it 
The livelier phases of primitive dancing may de- 
velop into the folk dance of the common people This 
type exists for the pleasure of the dancers not for 
the entertainment or artistic enjoyment of an audi- 
ence (see Folk Dance). Side by side with it appears 
the social dance of the upper classes, which has a 


Dancing In 
the Ardent 

Civilisations 


DANCE 

I When the ancient Egyptians first 
carved ideographs they used a pic 
ture of a dancing man to represent 
joy or happiness Paintings and 


carvings found m tombs and elsewhere throughout 
Egypt show that dancing was highly developed and 
played an important part in the lives of the people 
The dancers were pnests or slaves attached to the 
temples and slaves in the service of wealthy landown- 
ers They danced in honor of the gods and at births 
marriages, funerals, and all royal functions 
The Bo-called Egyptian dances seen today on the 
stage and in motion pictures probably bear little re- 
semblance to the originals These modern dances imi- 
tate poses shown in the ancient pictures But the 
artists who created the pictures did not understand 
perspective and foreshortening in drawing They 
merely drew, painted, or carved silhouettes of dance 
poses The flatness and stiffness w ere a matter of artis- 
tic convention, not a part of the dancing itself 
Priests performed some ntual dances without ejieo- 
tators One of these was a ‘dance of stars ” An altar 
represented the sun The dancers, turning rhythmi- 
cally from east to west around it represented the con. 

stellations, the signs of the zodiac and the planets 

remote source in the more sedate phases of primitive and symbolized the harmony of the universe Apia, 


dance As a civilization becomes more complex or 
more democratic, the folk elemcots tend to disappear 
from recreational dancing Social dance, which w 
individualistic, remains 

Theatrical dance is farthest away from the primi- 
tive in spirit Other names for this type are spectacu- 
lar and stage dance. It may call upon primitive, 
ethnologic, folk, and even social dancing for inspira- 
tion But it is something put together by many mdi 
viduals not the expression of a race or community 
Such different types aa tap dancing ballet, and exhi 
bition ballroom dancing belong to this category 

1 THE ANCIENT CIVILIZATION 



the sacred black bull with snow-white forehead in. 
spired religious processions in which the people took 
port Worship of Isis and Osins was the source of 
many sacred dances Dances were performed during 
funerals to drive away evil spirits They were 
painted on the walls of tombs to entertain the soul of 
the person who had died 

Clapping hands, snapping fingers or knocking 
clappers wo* the first accompaniment Later, musical 
instruments were used, including some that were 
similar to the guitar, tambourine, lyre, flute, harp, 
and cymbals Dancers often wore bells on them fingers 
f; V p T Although ancient Egypt had no thea- 

ters, it had theatrical dancing In w ealthy 
homes slaves danced for the entertain, 
ment of the master and his guests Dur- 
ing religious festivals and celebrations 
temple end privately owned slaves with 
special talent as dancers, acrobats, and 
mimes entertained passing crowds in the 
public squares of villages and towns 
Some historians of the dance believe 
that many steps in the modem ballet, 
such as the pirouette, entrechat, ara- 
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besque and jete, may have originated in the dancin 
of the ancient Egyptians. 

Dancing of the Classic Age in Greece 

The writers of ancient Greece often commented on 
the dance. Aristotle invented a favorite definition — 
“imitation of character, emotion, and action by rhyth- 
mic movement.” But all knowledge of the steps and 
movements in Greek dance has come from frescoes, 
reliefs, and vase paintings. These suggest a natural, 
flowing, expressive form of movement. 

Festival dances were a development of all the kinds 
of dancing natural to primitive peoples. There were 
rites in the spring to insure fertility in crops and ani- 
mals. Fall festivals celebrated the harvest. Especial- 
ly arranged dances commemorated great events. Vari- 
ous gods had their special cults which involved danc- 
ing. In Sparta, men danced in armor to increase their 
agility in war. 

Greek drama was bom at the festival of Dionysus 
in the 6th century b.c. (see Drama; Theater). The 
plays always had a chorus, whose spoken words as- 
sisted and commented upon the action of the play. 
The chorus also danced. Though the setting was a 
theater, the dancing of tragedy was really ethnologic 
rather than theatrical. Greek tragedy expressed the 
highest religious concepts of the people; it was not 
mere entertainment. The dancing of the chorus is 
thought to have been processional in type, accompa- 
nied by rhythmic movements of the body, especially 
the hands and arms. The dances of comedy, on the 
contrary, were done for entertainment. They were 
satirical and lively. Many would probably seem vul- 
gar to modem eyes. 

Rituals in Ancient Rome 

Ancient Home borrowed most of its dancing, first 
from the Etruscans and later from the Greeks. There 


were a few native ritua- 
listic dances, however. 
Those of the salii, or 
dancing priests, were per- 
formed by young men of 
patrician families. They 
marched through the 
streets in battle dress, 
each carrying a sacred 
shield on the left arm 
and a staff in the right 
hand. At altars and 
temples they danced a 
war dance, beating their 
shields with their staffs 
and chanting a hymn. 
The lupercalia, a fertility 
dance, honored Faunus 
(Pan). Half-clothed 
young men danced 
through the streets 
swinging whips made 
from the skins of goats 
and striking all who 
came their way. The 
blows were believed to be a charm against child- 
lessness and the ravages of old age. 

Under the Roman Empire the country people con- 
tinued to dance at festivals in honor of the gods. The 
upper-class Roman citizens did not dance themselves 
but demanded professional dancing as entertainment. 
Theatrical dances became popular — in the streets for 
voluntary offerings, in the circus and the arena, and at 
private parties. Professional dancers were found 
among the Greek slaves in Rome and were also im- 
ported from foreign places, chiefly Spain. 

The circuses and arenas were huge. The dancer was 
so far away from most of his audience that he had to 
make his gestures and movements very clear if they 
were to be understood. Exact pantomiming was nec- 
essary. It represented everything in the life of the 
ancient Roman: war, religion, poetry, tragedy, com- 
edy, and even the most subtle and personal emotions. 

Under Kero and his successors dancing became de- 
graded and licentious and was generally frowned 
upon. Isot until more than a thousand years later did 
theatrical dance return to favor. 

Dancing in the Early Christian Church 

The Roman Christian church helped to keep danc- 
ing alive by using it as part of the ritual of worship. 
The theory is that the Church Fathers sensed the peo- 
ple’s need for dancing, which had been an essential 
element in pagan religious services, and made it a 
part of Christian ceremonials. It was very staid, but 
still it was dancing. The mass took on a kind of 
rhythmic pattern accompanied by music and song, 
and mystical dances were performed. 

In the 7th century church dances were forbidden, 
but they lingered in places for a long time. It is said 
that in the cathedrals Qf Seville and Toledo, Spain, 
there were religious dances as late as the early 1930’s. 


DANCE 

FLOWING MOVEMENT PORTRAYED IN GREEK ART 



This sculptured relief from ancient Greece is in the Uffizi Gallery in Florence, Italy. The poses 
of the dancers and their floating draperies suggest that the dancing of Greece teas natural and 
graceful. Such works of art as this inspired the American dancer Isadora Duncan. 
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1 Dane e in the 
(Middle Ages 


Although the Roman Christian 
church did much to insure the sur 
vival of dancing in Europe it was 
not the only agent People clung to the remnants of 
their ancient rituals One of these was the Maypole 
dance an ancient fertility dance Another was the 
carole (forerunner of our modem carols) a round or 
circular dance usually accompanied by singing Folk 
dancing flourished in the Middle Ages and court 
dancing appeared 

Wandering troubadours jongleurs and minstrels 
des eloped the spectacular dance No theater was pro- 
i ideci for them and the church disapproved of them 
but they kept adding to and improving their enter 
tain me nt They w ould stop and pe rform whei e\ er they 
could find an audience— in castles on highroads in 
taverns in streets and market places The dancing 
men and women with the troupes w ere called gleemen 
and gleemaidens They became extremely clever Some 
could dance on their hands as well as on their feet 
However they had to compete with acrobats and per- 
forming animals Their audiences did not appreciate 
fine pantom me which thus became a lost art 
During the Middle Ages the entertainment within 
the church gradually included mystery miracle and 
moiahty plays These plays became elaborate with 
large casts and dramatic scenic effects They had 
dancing characters such 
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represented death The dance was performed in church 
plays (miracle mystery and morality plays) as a 
feature in public entertainment and at folk festivals 
The spectacular tournaments of the Feudal Age are 
a link in the history of theatrical danc ng These were 
trials at arms with definite rules By the middle of the 
15th century they had become luxurious and beautiful 
pageants (see Knighthood Middle Ages) 

Dance Madness in the Middle Ages 
Reports of strange kinds of dance hystena have 
come down from the Middle Ages In the 11th and 
12th centuries there w ere occasions after a death or at 
a Christian festival when people danced in the church 
> aid as though obses cd despite pleas by the priest 
that they stop Ths was a danse macabre so called 
from the Arabic word r akdbr meaning church 
yards It is thought to have been a frenzied effort to 
communicate with the dead (The dance of death of 
morality plajs is also knowm js danse macabre ) 
Another type was called St Vitus s dance People 
danced m groups until they collapsed When they 
could they got up and danced again The groups 
gathering new members might move from town to 
town The hystena sometimes lasted for months It 
appeared m the 14th and on through the 17th cen 
tury Fear of plague the strain of long ware and 
poverty are thought to have caused the mama 


as the Devil Salome or 
person fled vices vir- 
tues and follies of hu 
man nature At first per 
formanccs took place be- 
fore the altar of the 
church later as the 
number of characters in 
creased in the transept 
and nave Eventually 
the cost and the audience 
became so large the 
church could not accom 
modate them The play 
ers began performing on 
the broad front steps 
and the audiences made 
themselves comfortable 
in the churchyard 

The first players and 
dancers were the clergy 
but as the casts grew 
the common people w ere 
given parts Finally the 
drama passed out of the 
church into the hands of 
the people and dancing 
was again on its way to 
becoming an approved 
public entertainment 

The 1 dance of death. ’ 

appeared during the *"•,**•*' 

Middle Ages A skeleton a«oc«« *'« 
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It is difficult for 
Westerners to un- 
derstand Oriental 
dancing, muchas 
they may admire its beauty. 

Every movement conveys a tra- 
ditional meaning to members of 
an Oriental audience. Occiden- 
tals see that the movements are 
graceful and expressive, but 
the}' miss the meaning. One 
characteristic of Oriental danc- 
ing, however, is obvious. Move- 
ments of the arms, shoulders, 
and head are more important 
than footwork. There is a saying 
that in the Occident dancing is 
from the waist down and in the 
Orient from the waist up. Men 
are the chief dancers, but women 
have taken an important part, 
especially in modem times. 

Dancing in India 
Dr. A. K. Coomarasw amy, an 
authority on Indian art, classi- 
fied Indian dances as nrlta, 
rhythmic dancing without narrative theme; nrtya, 
dramatic dancing with narrative or descriptive theme; 
and natya, the equivalent of acting. 

Dance forms vary from the north to the south but 
everywhere the distinctive characteristic is gesture 
with related body postures and head movements. The 
use of fingers, hands, and eyes is of first importance. 
There are almost a thousand hand movements and 
signs ( hastas ). Numerous little bells are worn about 
the ankles, and as the feet move the bells mark 
the rhythm of the dance. Dr. Coomarasw amy wrote: 


“No dancer ties the bells upon 
her ankles before dancing with- 
out first touching her forehead 
and eyes with them and repeat- 
ing a brief prayer.” Sometimes 
the dancers sing. They are ac- 
companied by musical instru- 
ments, generally a drum, a 
stringed instrument, and cym- 
bals, and sometimes by a chorus. 

The naulch dancing of India 
is performed by both men and 
women. It usually has a nana- 
tive theme which is expressed 
by movements of the head, eyes, 
brows, and hands. It is danced 
as a religious ritual at shrines 
(where the dancers are called 
devadasis, or “slaves of god”), at 
festivals, and at pubhc and pri- 
vate entertainments. 

Japanese Dance Drama 
Dancing in Japan was a tradi- 
tional, continuously developed 
art form until the period of the 
second World War. Its best- 
known phases were the noh dance, the habuki, and the 
dancing of geisha girls. 

Noh and kabuki are dance dramas in which dancers 
enact the parts with a combination of pantomime and 
dance. The noh developed in the imperial court. Its 
pace is slow and majestic. There are no leaps in which 
the feet leave the floor, as in Western dancing. One 
foot is kept fiat on the floor most of the time. When 
a foot is lifted it is bent upward from the ankle, 
not downward as in toe dancing. Each movement of 
head, body, arms, and legs has a traditional mean- 
ing. The kabuki is a 
more modem and live- 
lier version of the noh. 
These two forms of 
dance drama are the 
chief ethnologic dances 
of Japan. 

The geisha dancei of 
Japan was famous for 
hundreds of years. Her 
profession w as respect- 
ed unless she went be- 
yond her idle as an 
entertainer and mis- 
behaved. Usually as a 
child she was sold to 
a geisha school by 
her parents. There she 
learned to talk gra- 
ciously, smile charm- 
ingly, recite poetry, 
sing and dance, and 
play the samisen. At 
14 or 15 she was eon- 


THESE DANCERS BRING INDIA TO AMERICA 



Udar Shankar, in the foreground, was once a partner of Anna Pavlova. He formed a Hindu troupe in 
1930 and afterward toured the world with it “I dance the life of our gods and our people,” he said. 
Drums played with the hands and a variety of stringed instruments provided the accompaniment. 
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JAPANESE GRACE AND^ DIGNITY 



This photograph, taken by Soichi Sunami, of New 
York City, shows Michiko Izerx, a Japanese- 
American dancer who studied in California and 
Japan. The dance is called 'Spring Rain*. 


Dancing 
in the 
Orient 
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APACHE DANCE AS SEEN BY AN INDIAN ARTIST 



Sideied a trained geisha dancer and began 
to serve as a waitress and entertainer at 
banquets, in pm ate dining rooms and m 
teahouses During the occupation of Japan 
by the Umted Mates after the second 
World War General MacArthur outlawed 
the sale of Japanese gills to geisha estab- 
lishments 

Dancing in China 

Thousands of years ago, long before the 
Christian Era dancing was a cultivited 
art in China Dancers perfoimed magmfi 
cent ballets at the Chinese court A cult 
of gymnastic dancers cdled Cong Fou 
taught health and philosophy through 
dancing Dancing a as U«o 
part of religious expression 

The art declined through the ages until 
now it is little moie than st> bred ihythmic 
pantomime with slow beautiful posturing 
and symbolic movements The few actual 
steps used ire simple The costume is tl«c 
traditional Chinese diess made of fine 
fabncs lichly embroideied with stars 
moon mount uns tiees flowers and drag 
ons Each design has a symbolic meaning 

Met Lan-fang (I89J-1043?) the greatest 
actor and dancer of his day in China, le- 
created some of the ancient dances espe- 
cially the religious ones He danced female riles ex- 
clusively, and he danced them with superb grace 


Tac white men who settled 
m North America found the 
Indians living at a Stone-Age 
level of culture As among all primitive people, done 
ing was a vital part of their lives Magic-religious 
and tnbal ceremonies, in which dancing played a 
part, dominated their community life There were 
separate dances for men and for women and others in 
which men, women, and children took part Special 
societies owned some of the dances 
Each tribe had its characteristic forms, hut cer 
tain fundamental steps appeared in practically all of 
them These included flat-heel, flat-foot and sneak 
steps, a toe heel hop, and stamp A bent-knee posi- 
tion was typical Trots kicks, and side steps gave 
scope to the footwork Dancing achieved fluidity 
through flexibility of body postures varying from an 
upright strut to a deep crouch with head close to 
tlie ground 

Drums of various sizes beat out the rhythm The 
great war drum had eight drummers There were 
smaller hand drums and water drums Various kinds 
of rattles attached to the dancer or held in his hand 
helped mark the rhythm Chanting by the drummers 
might accompany the dancing The steady beat was 
either accented or unaccented It often changed from 
slow to fast tempo and to crescendo 
Invasion of their homelands by the w lute men even- 
tually disrupted the Indians' tnbal life Moreover 


while the Indians were still a threat to peace, the 
conquerors tned to suppiess their dancing because 
of fear that it would foster a warlike spirit The ol l 
dances have survived chiefly in the Southwest where 
the communal life most neatly follows its Original 
pattern The Sioux, who are said to have been the 
finest dancers and to have had more than 30 different 
dances now have only one This embodies bits of the 
old dances Tile Sioux call it by various names includ 
ing "grass dance” and * Omaha dance ’ The Crows of 
Montana, who had not performed their ritual sun 
dance since 1874 in 1911 instituted a new sun dance 
borrowed from the Shoshones (See also Indians ) 


[ Ballet in the I ViLLET IS rooted 13 the ritual 
Western World dance of ancient Egypt the choius 

— ■ of the Greek drama the Roman 

pantomimes and the miracle ami mystery plays of 
tlie Mi Idle Ages It has adopted and refined the tech 
luques of street dancing as it appeared in Egypt 
Rome and elsewhere 

Ballet has had many definitions Actually it is a 
danced story done according to a traditional tech- 
nique The pattern and movement of the dance are 
known as choreograph y The designer of the choreog- 
raphy is called a ckoreograpkcr 
Ballet as a recognized system of dance originated 
in the court of France In 1581 Catherine de Medici 
then the queen mother commissioned a dance spec- 
tacle to be performed in honor of the betrothal of her 
sister, Marguerite of Lorraine Called ‘Le Ballet 
Comique cle la Reine’, it is usually considered the 


I Dancing among the 
American Indian* 
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first ballet. The theme 
was the legend of Cir- 
ce, and the dancers 
were members of the 
court. 

Other ballets fol- 
lowed. The dancers, ex- 
cept for a few profes- 
sionals, were attached 
to the court. The king 
himself took part. 

Dancers used the fash- 
ionable social dances 
of the day, including 
gavottes and minuets. 

They wore the current 
dress without regard 
to the characters they 
represented. A Greek 
goddess, for example, 
might appear in a powdered wig, high heels, and a 
dress of heavy brocade with a pannier or hoop skirt. 

Louis XIV, absolute monarch of France, danced the 
roles of the gods in court ballets and helped to 
establish dancing as an art. In 1661 he founded the 
Royal Academy of Dancing. One of his chief collab- 
orators was Jean Baptiste Lully, a court musician 
and the first composer of ballet music. Another was 
Pierre Beauchamp, a musician and court dancer, who 
first listed ballet technique, including the five positions 
of the feet. 

The French court had set a style, and the other 
courts of Europe followed it. Then, in the last quarter 
of the 17th century, ballet moved from the royal 
courts into the theaters. Professionals took over the 
performance, and anyone could attend who could pay 
the admission fee. 

Before 16S1 there were no women ballet dancers on 
the public stage. Men danced all the feminine roles. 
The first notable woman dancer was Marie Anne de 
Cupis de Camargo, who danced from 1726 to 1751. 
She introduced vigorous steps, including the entre- 
chat, wore ballet slippers, discarded hoop skirts and 
corsets, and shortened her skirt to above the ankle. 
Her rival, Marie Sallg, danced the Galatea of ‘Pyg- 
malion’ in a thin Grecian robe. She fought unsuccess- 
fully for the use of appropriate costumes. 

Jean Georges Noverre (1727-1S10), a French chore- 
ographer and dancer, popularized the action ballet, 
or ballet with a plot, and developed pantomime. He 
abolished heavy dresses and the mas ks which had been 
generally worn by dancers in public theaters since 
ancient Greece. 

The center of artistic development in ballet moved 
from France to Italy during the French Revolution. 
By this time the important capitals of Europe had 
theaters where ballet was a regular feature. The great 
dancers appeared in all these cities. 

The Golden Age of Ballet 

Ballet flourished in the romantic era of the 19th 
century, particularly between 1830 and 1850. Women 


dancers were idealized 
Sylphs and dryads clad 
in white, with long 
tarlatan skirts (tutus) 
and little wings at 
their shoulders, glid- 
ed about half-lit stages. 
Sometimes they even 
floated above, suspend- 
ed by vires, as Peter 
Pan did later. Women 
dancers learned to leap 
into the air in jump-- 
so smoothly done they 
seemed supernatural 
rather than acrobatic. 
Toe dancing appeared 
for the first time as 
dancers rose to the 
tips of their toes to 
ex-press a superhuman quality. The great ballerinas 
of the day were the Italians Marie Taglioni, Carlotta 
Grisi, and Fanny Cerito; Fanny Elssler, of Henna ; 
and Lucille Grahn, of Copenhagen. Men dancers were 
relatively unimportant. 

Ballet stories m the romantic era were fantastic, 
sometimes violent, always picturesque and imagina- 
tive. ‘Giselle’, created in 1841 to music by Adolphe 
Adam, is still danced today. It tells the story of a peas- 
ant girl, Giselle, who is deceived by a duke, goes mad, 
and dies. She becomes a unli, one of a band of girls 
who died before marriage and who come out of their 
graves at night to dance. Compelled by the queen of 
the wilis, Giselle lures the remorseful duke into a 
wild dance that ends only w hen he falls unconscious. 

The Ballet in Russia 

The czarist court had for man}- years encouraged 
ballet in Russia. There had been an Imperial School 
of Ballet at St. Petersburg since 172S. A Frenchman, 
Marius Petipa, went to St. Petersburg in 1847 as a 
dancer. He remained to dominate ballet for almost 50 
years as choreographer for the Imperial School. With 
the help of Christian Johannsen, a Dane, and Enrico 
Cecchetti, an Italian, he made Russian ballet the 
most celebrated in the w orld. 

Russian ballet, as developed by Petipa, embodied 
the best features of the French, Italian, and earlier 
Russian schools. It is the “classical ballet” of today. 
Technically, it embodies traditional steps, gestures, 
and stage deportment developed through more than 
three centuries. Atleast four ballets from theperiodare 
still popular. Three are fair}- tales with music by Peter 
Tschaikovsky: ‘Swan Lake’, ‘The Sleeping Princess’, 
and ‘Nutcracker’. The fourth is ‘Coppelia’, with music 
by L4o Delibes. It tells the story of a pretty girl w ho 
impersonates a doll and pretends to come to life, to 
the great confusion of the toymaker. 

Revolution in Ballet 

Ballet in Russia as well as elsewhere had lost its 
vitality by the end of the 19th century. In most bal- 
lets the music was just an accompaniment to supply 


BALLROOM DANCING W'AS LIVELY IN 1827 
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Here we see how the quadrille looked to a French artist, Jean Isabey, 
in 1827. The European quadrille, which is shown above, is a group ball- 
room dance popular in the 18th and 19th centuries. The American quad- 
rille is a square dance in wmch four couples take part. 
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MARTHA GRAHAM’S ‘PRIMITIVE MYSTERIES’ 



The picture above shows one of the earlier group dances created by Martha Graham, A strong and beautiful dancer herself* Martha 
Graham (in white) composed many dances which expressed basic human experience and emotion- 


the right rhythms. As often as not it was a jumble 
of e\cerpts from the works of various composers. Chore- 
ography had become routine combinations of estab- 
lished steps. Dancing might be technically brilliant 
but it was not expressive; that is, it communicated 
little to the mind or emotions of the spectators. 

Earl}' in the 20th century a great reformer appeared: 
Michel Fokine. He had graduated from the Imperial 
School of Ballet in 1S9S and was associated with the 
imperial Maryinsky Theater. His aim was to revive the 
expressiveness of dancing while keeping the basic 
technical facility made possible by ballet training. 

Sergei Pavlovich Diaghilev, a wealthy student in 
St. Petersburg, sympathized with Fokine’s ideas. He 
became a producer, and with Fokine as choreographer 
and ballet master introduced a revitalized Russian 
ballet to Paris in 1909 and to London in 1911. His suc- 
cess w as enormous. He established a permanent com- 
pany in 1911. Believing in the union of the arts of 
painting and music with the dance, he commissioned 
the finest artists to create scenery and the finest com- 
posers to write music. Vaslav Nijinsky, traditionally 
the greatest of all dancers, was with the company in 
1909-13; Anna Pavlova, in 1909 and 1911. Other 
famous members were Tamara Karsavina, Adolph 
Bolm, Serge Lifar, Leonide Massine, Alexandra Danil- 
ova, Ruth Page, Alicia Markova, and Anton Dolin. 

Diaghilev’s company toured Europe and South 
America for almost 20 years. It meant “Russian bal- 
let” to most of the world, though it remained out- 
side Russia. After Diaghilev died, in 1929, no one 
person had such influence on ballet. (See Ballet.) 


While ballet was reforming 
itself by restoring dramatic ex- 
pressiveness to its own kind of 
dancing, an attempt was being made in Europe and 
America to create an expressive dance freed from tra- 
ditional steps and movements. Several great creative 
artists developed the new dance. 

Isadora Duncan, an American girl, gave solo recit- 
als in Europe and America. The core of her dance 
philosophy was communication of emotional experi- 
ence by natural moxement. She felt that “nature 
must be the source of all art.” She saw in Greek danc- 
ing the ideal expression of nature, and so she pat- 
terned her dance movements after the postures she 
observed in ancient Greek art. She also found inspira- 
tion in the movements of nature — trees sw aying in the 
wind, rhythmic wax'es, and moving clouds. 

Movement could not be free and natural in restric- 
tive clothing, so Isadora danced barelegged and bare- 
footed in a simple Grecian costume. Much of her rev- 
olutionary work was done between 1900 and 190S in 
Russia and in other countries of Europe. Her first 
appearance in America in her “new dance" was in 
New York City in 190S. 

Two men w ho greatly influenced the new dance were 
Francois Delsarte (1S11-71), a French student of 
singing, rhetoric, and anatomy, and Emile Jaques- 
Dalcroze (1S65 — 1950), a Swiss music teacher. Del- 
sarte studied the use and meaning of mox'ement in 
real life and established a system of gesture. Dal- 
croze taught a S} stem of free body rhythms, called 
eurylhmics, with which to interpret music. Beginning 


Development of 
“Modern Dance” 






Michael Kidd, American ballet dancer and choreographer, created the dances for this musical comedy Dancing In musical shows 
began a climb toward new artistic heights in the 1930’s ‘Fiwan*s Rainbow’ appeared in 1947. 


Augusta Maywood (La Petite Augusta), the first Amer- 
ican ballet dancer to make a European reputation, 
appeared in this ballet in New York a month later. 
‘Giselle’ remained popular in the United States for 
30 years, until ballet itself lost its appeal. 

Early in the 19th century the Negro minstrel ap- 
peared, and troupes of minstrels (generally white 
men with faces blackened by burnt cork) were popular 
on the American stage for more than 75 years. The 
banjo, “fiddle,” “bone” clappers, accordion, or tam- 
bourine marked time for their jig, clog, soft-shoe, 
buck-and-w mg, stair, and pedestal dances. 

‘The Black Ciook’, a spectacle produced in 1S66, 
in which there was dancing of high quality, created 
new standards for musical extravaganzas, burlesque, 
and vaudeville. In the latter part of the 19th century, 
the American people saw dancing in the playhouses 
of large cities, in the “opera houses” of small towns, 
and in the saloons of frontier communities. 

By the early 1900’s theatrical dancing was an art 
in its own right. The top dancers of the woi Id were 
appearing in American theaters. Loie Fuller thrilled 
audiences w ith performances in w hich she manipulated 
a fluttering, diaphanous silk costume under changing 
colored lights to create startling illusions of flowers, 
rainbows, writhing snakes, and swirling flames. Ruth 
St Denis and Isadora Duncan had started their revo- 
lutionary reforms. 

Ballet Gains New Life 

Interest in ballet revived in 1908 when Adeline 
Genie, a Danish ballerina, appeared in New York. 
Diaghilev brought his Russian ballet to the United 
States in 1916. Pavlova and her troupe made regular 
tours between 1910 and 1925 ( see Pavlova). By 1930 
ballet had become a real part of the nation’s artis- 


tic life. Adolph Bolm and Mikhail Mordkin, former 
partners of Pavlova, were teaching and dancing here, 
as w as Michel Fokine. Vera Fokina appeared with her 
husband in various cities during the 1920’s. 

In 1933 the Ballet Russe de Monte Carlo brought to 
the United States the best Russian dancers living out- 
side the Soviet Union. Catherine Littlefield founded 
the first all-American ballet in 1935. It existed 
until 1942 when its men dancers went into armed 
service. Lincoln Kirstein set up a small touring 
group, Ballet Caravan, in 1936. In 1938 it became 
the American Ballet Caravan; it disbanded in 1941. 
Ruth Page and Bentley Stone founded a company 
in Chicago in 1938. Ballet Theatre was organized in 
New York in 1939; the New York City Ballet, in 1948. 

Dancing in Musical Shows 

Dancing in musical comedies, vaudeville, and mo- 
tion pictures has tended to be of the tap or soft-shoe 
types. In both of these the dancer taps out the 
rhythm of the dance with his feet. The tap dancer 
has metal plates on the bottoms of his shoes at the 
toes or heels or both. The soft-shoe dancer wears 
shoes with soft soles and no metal plates. 

Tap and soft-shoe dancing originated in the clogs, 
jigs, and hornpipes of Europe and in the clog and 
shuffle dances of the American Negroes. Among the 
great exponents have been Fred Stone, David Mont- 
gomery', George M. Cohan, Eddie Foy, and Pat Rooney'. 
Bill Robinson, Fred Astaire, Paul Draper, and Ray 
Bolger have all been true artists in this medium. 

A third type of popular stage dancing is line danc- 
ing. Its attraction lies in the precision with which 
many dancers perform the same steps. The Rockettes, 
of Radio City Music Hall in New r York City, ex- 
emplify this type. 


Modem dance began an in- 
vasion c£ musical comedy in 
1932 when Dons Humphrey 
and Charles Weidman staged 
dances for 'Americana' 
George Balanchine started 
another trend by creating a 
ballet, ‘Slaughter on Tenth 
Aienue’, for ‘On Your Toes' 
ml936 This trend helped bal 
let as w ell as musical comedy 
Dancing expanded spectac- 
ularly A number of motion 
pictures had ballet themes 
aDd used the finest dancers 
Other pictures had elaborate 
sequences in popular dance 
styles Ice-revue skaters per- 
formed ballets on skates 
Night clubs presented every 
type of dancing Television 
provided many new possibih 
ties in the field o! dancing 


their social gatherings by 
dancing rounds These were 
done id a circle to the accom- 
paniment of singing or hand 
clapping They had an an- 
cient origin in primitive ntu- 


IttENE AND VERNON CASTLE 
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dances Then ragtime music, 
which had originated among 
the Southern Negroes, ap- 
peared Dances became jeriw 
and fast, less dignified and 
graceful Popular ones were 
the turkey trot, bunny hug, 
and grizzly bear 

Vernon and Irene Castle 
were sensationally popular 
exhibition ballroom dancers 
in 1912-14 They refined the 
early ragtime steps into so- 
phisticated dances, mtroduc 
mg the one-step, Castle walk, 
fox trot, Castle polka, and 
hesitation wait* They also 
popularized the maxixe from 
Brazil and the tango from 
Argentina 

After the advent of jazz 
mu«ic, about 1914 jazz danc- 
ing which was an exaggera- 
tion of ragtime rhythms and 
steps, appeared It reached 
a peak of popularity in the 
1920’s Two favorite dances 
were the Charleston and the 
black bottom Jrtterbug 
dancing followed, along with 
swing, or jive, the phase w- 


; FEET MOVE IN THE WALTZ 


The wolf x it done in three- 
quartertime lithe manbegint 
With hit (eft foot, then the girt 
Start! with her right foot 


Europe la 1912 14 They popularised hi 

about 1935 Among the first 

n which members of a tnbe circled about an altar and most popular jitterbug dances were the Lindy 

or other symbol Now , however, they were purely so- hop, the shag, the Susy Q, and truckin' 
cial And people everywhere in the Western World South American dances became more and more 
have since enjoyed social, or ballroom, dancing popular Square dancing, a type of folk dance, be- 

The mam development was in France The dancing came prevalent (ace Folk Dance) But the waltz and 
of the upjier classes was called dome baste (“low fox trot remained favorites through these changes 
dance”) because at first it 
was slow and dignified and 
without jumps The anstoc 
racy, however, gradually bor- 
rowed steps from the danse 
haute ("high dance ’) of the 
common people— the skipping 
jumping folk dances Among 
dances which evolved were 
the pavane, galhard, volta, 
courante, allemande, gavotte, 
brank, minuet, cotillion, lan 
eers, waltz, quadrille, polka, 
galop, schottische, and ma- 
zurka (For definitions, tee 
Fact-Index ) 

Ballroom dancing m Amer- 
ica reflected that in Europe 
until early m the 20th cen- 
tury. At that tune the 
waltz and the two-*tep were 
the only popular social 
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Dandelion. The dandelion is a champion among 
plants for getting along in the world. Each plant will 
grow year after year from a deep, fleshy root. The 
deeply scalloped leaves grow in a low crown near the 
ground. If the leaves or the flowers are cut, more grow 
in a few days. The hollow flower stems can grow two 
or three feet high to reach sunlight. But they hug 
the ground if a householder keeps the plants cut with 
a lawn mower. The best way to get rid of dandelions 
in a lawn is to use a weed killer such as 2,/ r D ( see 
Weeds). They may also be pulled, but it is neces- 
sary to loosen the plant in the ground so that the 
whole taproot comes out. 

The dandelion also has a splendid way of scattering 
seed. Each flower has 150 or more little blades 
(florets) set in a cup. (For a picture in color, see 
Flowers.) Each floret is really a little flower. It has 
parts for growing and catching pollen, and the lower 
end produces a seed. When the seed ripens, it pushes 
up a feathery structure called a pappus, on a thread- 
like stalk. All the pappi together make up a round 
“blowball.” From this the wind takes the feathered 
seeds and scatters them far and wide. 

We have several uses for this hardy plant. The 
leaves can be boiled like spinach or eaten raw in 
salads. In some localities it is grown in beds for sale 
as food. Roasted roots can be used like coffee. The 
milky juice Oatex) of the plants supplies a little rub- 
ber. A Russian dandelion called the kok-saghyz gives 
the best yield. 

Dandelions are natives of Europe and Asia ; but they 
have spread through all temperate lands. They belong 
to the composite family of plants. They bloom 
throughout the spring and summer. Scientific name 
of the common dandelion, Taraxacum officinale. 
Dante ( dan'ta ) ALIGHIERI (1265-1321). Just as 
the Renaissance or “rebirth” of literature and art 
started in Italy, the country’s greatest poet was born 


in Florence. His family belonged to the nobility. As 
with other great men, a halo of legends surrounds his 
early life, but the essential facts are told in his book 
called 'Vita Nuova’ (New Life) . When only nine years 
old he met the Beatrice of his later poems and formed 
a passion for her which never cooled and which in- 
fluenced the whole course of his later life. 

Dante’s education gave him a mastery of the Latin 
learning of that day. As a citizen of one of the chief 
of the little city-republics he played his part in the 
political and military conflicts which were tearing all 
Italy to pieces (see Guelfs and Ghibellines). He rose 
to high office in Florence and was sent on an em- 
bassy to the Pope at Rome in 1301. When the vic- 
tory of the more extreme party in Florence (the 
Black Guelfs) resulted in the banishment of the lead- 
ers of the opposite party (the White Guelfs), Dante 
was included (1302); and later he with others was 
condemned to be burred alive if caught. 

The remainder of the poet’s life was spent in bitter 
exile. He himself says: “Through almost all parts of 
Italy, a wanderer, well nigh a beggar, I have trav- 
eled, showing against my will the wounds of fortune.” 
His sympathies now were entirely with the Ghibelline 
party, and he looked — though in vain — to the Em- 
peror in Germany as the source from which unity 
and order should come to cure the anarchy of Italy. 
He died in 1321, in Ravenna, a beautiful old Italian 
city situated among the lagoons of the Adriatic 
some distance south of where the River Po enters 
that eastern sea. 

There in a marble urn still reposes the poet’s bodily 
remains, beneath a tomb which the poet Byron called 
“a little cupola more neat than solemn.” The por- 
trait by his Florentine friend Giotto preserves his 
features for us as they were before the cares and sor- 
rows of exile had left their marks upon him. But his 
true monument, known and loved by poets, artists, 



and scholars everywhere, is his im- 
mortal poem, the ‘Divine Comedy 1 . 

No work except the Bible and 
Shakespeare’s plays has given rise 
to so much literature. It was copied 
in 600 manuscripts before the inven- 
tion of printing, and about 300 
printed editions have been issued. 
It has been translated into foreign 
languages more than 300 times; and 
unnumbered introductions, essays, 
and commentaries have been written 
on or about it. Dante had not been 
dead 20 years before Italy recog- 
nized that he had been its greatest 
man. About 50 years after Dante’s 
death a public lectureship on the 
‘Divine Comedy’ was established at 
Florence. The first appointee to 
this chair was Giovanni Boccaccio. 
It was a fitting choice, for Boccaccio 
was the founder of Italian prose, as 
Dante had been of Italian poetry. 



The Divine Comedy* 19 a descriptive narrative of 
an imaginary journey through Hell (Inferno), Purga- 
tory (Purgatono), and Heaven ( Paraduo ) The action 
begins on Good Friday 0! the year 1300 and ends on 
the Sunday after Easter The poet pictures himself 
journeying these ton days down through the abyss of 
Hel), up the mount of Purgatory, and on up through 
all but the highest circles of Heaven The Roman 
poet Vergil serves as his guide in Hell and Purgatory , 
the “divine Beatrice” in Heaven The book is crow ded 
with hundreds of persons whom Dante meets along the 
way Some are imaginary symbolic figures, but most 
of them are actual histone persons from the distant 
past and from the poet’a own time 

In its wealth of imagery and in the power of its 
language, the poem has never been surpassed It is 
written in terra nma consisting of stanzas of three 
lines rhyming ABA, BCB CDC, and so on In Dan- 
te’s hands the verse has a noble and sustained effect 
It is a difficult form, however and has been little used 
since his time 

DantoN ( dan 46 n 0, Georges Jacques (1759-1794) 
“I am Danton, sufficiently known in the Revolution 
I shall soon pass to nothingness, but my name will 
live m the Pantheon of history " This was the reply 
of the great leader of the French Revolution when 
asked his name by the court which condemned him 
to death 

For two years, 1792-94, he had been guiding and 
controlling the destinies of Trance When the coun- 
try was threatened by outside foes, he aroused his 
countiymen by bis famous cry “We must dsre, and 
again dare, and dare without end ” And inspired 
by this challenge they drove the Austrian invader 
from their soil Along with Marat and Camille Des- 
moulins Danton had founded the Cordeliers Club 
which soon became the rallying point of all the hotter 
revolutionists 

The man who thus became the leader of the people 
of Pans had not an attractive appearance His face 
was pitted with smallpox, and he desenbed himself as 
having “the athletic shape and the stem visage of the 
Liberty for which he was ready to die ” 

An able and eloquent lawyer, he was inspired by an 
ardent patriotism which he managed to communicate 
to others Although an extreme repubbean, he was 
anxious to keep all Frenchmen working together for 
the good of the country When the aristocrats and 
imigres (emigrant nobles) persisted m opposing the 
cause to which he devoted his life, he with Marat and 
Robespierre inaugurated the Reign of Terror, which 
was earned Out by the Revolutionary Tribunal 

When invasion was repelled and royalist uprisings 
put down, Danton was the first to advocate that the 
system of Terror be abolished The need for it was 
then past, in his opinion His associate Robespierre, 
unwilling to sacrifice any of his power for the good of 
the country, decided that Danton should be brought 
before the Revolutionary Tribunal and condemned 
to death St Just, a member of the Committee of 


DANUBE 
Fublic Safety, denounced Danton, and because of 
the inflamed passions of the time, the great leader’s 
doom was certain. 

A fnend of Danton'g urged him to resist arrest, but 
he replied ‘ That means the shedding of blood, and 
I am sick of it. I would rather be guillotined than 
guillotine ” When urged to flee, he said “Whither 
flee? You do not carry your country on the sole of 
your shoe ” Before he was executed he declared, 
“A year ago I proposed the establishment of the Revo- 
lutionary Tribunal I ask pardon for it, of God and 
man ” His fame remains secure as one of the ablest 
as well as noblest of the iron leaders of the Revolution 
which overthrew the old monarchy in France 
Danube (dan'nb) river, in a pleasant little val- 
ley of the Black Forest — a northern spur of the Alps — 
a tiny stream comes tumbling down the rocks and, 
gathering volume and Btrength from many springs and 
rivulets, cuts a channel across the sunny slopes and 
spreading hayfields of south Germany This little 
stream, the Brege, with its twin sister, the Brigach, is 
the source of the Danube, the greatest river of Europe 
next to the Volga The Danube has been since ear- 
liest history & great water highway, connecting and 
dividing vaned and interesting nationalities, gather- 
ing the w aters of more than 300 tributaries, and drain- 
ing one-tenth of Europe in its course of 1 750 miles 
from the southwest comer of Germany to the Black 
Sea A canal 103 miles long binds it to its sister 
river the Rhine by connecting its tributary the Alt- 
muhl with the River Mam So close are the head- 
waters of the Danube, draining to the Black Sea to 
the course of the Rhine, running to the North Sea, 
that it is often said that the deflection caused by a 
single pebble might determine the destiny of a ram- 
drop falling on the dividing highlands 
Once a Roman frontier, the Danube through pass- 
ing centunes has been m turn the highway of west- 
ward moving Huns, Slavs, and Magyars, a barrier and 
a goal for Russian, Austrian, German, Bulgarian, 
Turkish, and Rumanian armies, and the channel of 
eastward- and southward flowing German culture and 
influence Great states, great men, and great cities 
have flourished on its banks, and the Danube alone 
remains unchanging and untroubled 
In its course across southern Germany it is not yet 
the “beautiful blue Danube” of song, but a rushing 
stream hurrying along among wooded hills and fertile 
meadows , past picturesque Bavarian towns At Rat- 
isbon (now called Regensburg) its northernmost 
point, the Danube is a Live with towboats, barges, 
and rafts busied with the commerce of grain growing 
Bavana Soon the Bohemian hills edge down the nver 
and deflect its course southeast to Vienna. Then 
a journey of 30 miles brings one to Bratislava and 
the edge of the rich plain (Aifold) of Hungary, check 
ered with growing crops In fertile valleys white- 
walled villages shimmer in the sunlight among yellow 
fields of ripening gram One now hears the musical 
Magyar tongue, and sees a hew type of face, suggest- 
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The mighty Danube River gathers its waters from a drainage basin of more than 320.000 square miles. From the Black Forest of 
southern Germany to the Black Sea its course lies through the lofty Alps and southward across the broad Hungarian plains. After 
dashing through the narrow Iron Gate it flows over the low marshlands of southern Rumania to the sea. 


ing a wanner sun, a longer summer, and habitual out- 
of-door life. After passing through Bratislava, the 
Danube flows almost 100 miles east into Hungary. 
Then the river makes a great bend and begins its 500- 
mile journey into the south. 

At Budapest imposing bridges span the Danube’s 
course. Below the city laughing groups of women 
stand knee-deep in its shallows beating clothes with 
wooden mallets. Tree-embowered villages nestle long 
distances apart at the foot of vineyard-clad slopes. 
Occasionally one passes a group of fishermen’s huts 
and miles of nets drying in the sun. Canals contribute 
their burden of huge cargoes of grain and lumber from 
the Hungarian plains. After passing the junction of 
the eastward-flowing Drava and Sava and the great 
southward-flowing Tisza (or Theiss) with the Danube, 
one comes to fateful Belgrade, Yugoslavia’s capital. 
Here the mighty river, again heading east, spreads 
out like a wide lake, with the little white homesteads 
of the Serbian peasants dotting its shores. 

The Kazan Narrows and the “iron Gate” 

A hundred miles farther on one comes to the black 
beetling cliffs of the Kazan defile, where the Danube 
narrows to 160 yards and there is almost twilight 
gloom. A long gash in the face of the almost perpen- 
dicular rock walls tells of the road Trajan’s warriors 
built on the way to found the colony of Dacia, 
Rumania’s ancestor. Just below’, the river gathers all 
its force and batters its way between the Balkan and 
Carpathian ranges through the historic gorge known 
as the “Iron Gate” of Orsova. The commercial impor- 


tance of the Danube necessitated the blasting of a 
channel here, deep enough to allow river steamers to 
pass the mile and a half of rapids at all seasons. 

As though exhausted by the storming of the Iron 
Gate, the Danube from Orsova on winds sleepily 
through a peaceful countryside, separating Rumania 
from Bulgaria — its monotony broken only by an 
occasional fishing hamlet or straggling half-Turk, half- 
Bulgarian, or half-Rumanian town. Beyond Silistria 
the river turns abruptly to the north, with the swampy 
Dobruja on the east all the way to the important 
ports of Braila and Galati. Here, 125 miles from 
the mouth, is the head of navigation for seagoing 
vessels, and so these cities are the shipping centers 
for agricultural Rumania and other Danubian regions, 
with docks and grain elevators. Forty-five miles be- 
low 7 Galati, the river divides into three arms which 
wander across the flat, swampy delta. 

What the Danube Means to Europe’s Commerce 

The Danube not only serves as a channel for local 
trade among the nations along its banks, but it is 
also the main route by which the cereals, ores, and 
oil of southeastern Europe are exchanged for the man- 
ufactures. The right to enjoy free commerce on the 
river is vital to every Danube Valley nation. Europe 
recognized this in the Peace of Paris (1856), which 
declared Danube navigation free to all nations. Two 
international commissions governed the river. In 
1938-40 Germany won control. After the second World 
War the Allies agreed to internationalize the river, 
but Russia’s satellite nations got control. 




Danzig (d&ntsls) Built on the Vistula River, 
about three mile3 from the Baltic Sea Danz g became 
a trading center as early as Roman times Through it 
later passed the commerce of Poland Lithuania and 
Germany, making it one of the Balt c s ch ef ports 
In the 13th century the Dukes of Pomerania made 
Danz g their capital The Teutonic Knights seized it 
in 1310 Under their tyrannical rule it became a 
wealthy member of the Hanseatic League (see Han 
scatic League) In 1466 Danzig was ceded to Poland 
W hen Poland was partitioned 1“93 00 Danz g went 
to Pruss a Except for about seven years during the 
Napoleonic Wars when it was declared a Free State 
it remained German 1 11 after the first World War 
To give the revived nation of Poland a seaport the 
Treaty of \crsailles in 1919 made Danz g a Free City 
protected by the Letgue of Nations With the buffer 
zone allotted to it the Free City (called Gdansk by 
the Poles) covered 7o4 square m les It was hoped 
that its semi independence would prevent Germany 
and Poland from quarreling over it in the future 
But nine tenths of Danzig s 410000 inhabitants 
were of German blood and HitlcT a r se to power m 
Germany in 1933 launched a strong Nazi movement in 
the Free City In 1939 th s Nazi group supported 
Hitler s demand for the return o{ Danzig to Germany 


DARDANELLES 

(See also World W ar Second ) Modem Danzig has 
retained its medieval appearance Through the years 
new structures were built to resemble the high steep- 
roofed dwellings and gu Id halls of hr ck and stone 
r chly decorated with wrought iron brass and 
sculptured figures The Artushof (Arthurs Court) 
bu It by mei chant princes as a clubhouse was pre- 
served to serve as a gram exchange The spires of St 
Alary s Church a great Gothic cathedral begun in 
1313 soar above the c ty Toward the outsk rts arose 
industrial areas and a Baltic seaport Ponulat on of 
Danzig (1950 registration) 191 Oal of Gdynia 117 702 
Daphne (ddf ni) One of the beautiful legends of 
Greek mythology tells of the nymph Daphne whom 
Apollo loved When he descended to earth to woo 
her she fled from him and prayed to her mother 
Gaea the earth goddess to save her Through the 
intercession of Gaea Zeus turned Daphne into a 
laurel tree From that t me Apollo made tl e laurel 
his favorite tree and its leav es were sacred to him. 
Winnera m the Pythian games as well as great poets, 
were honored with a crown of laurel 

Posa bly because Daphne a father w«a a river god her 
name mod fied to Daphma hut been spphed to a genus of 
m nute cniataceanc common in ponds and etreama These 
creatures a!»c cal ed water fleas have b rdbke heads 
branched antennae and transparent b valve shells 


AN ANCIE NT GUARDIAN OF THE DARDANELLES 



The Poles, backed by England and France insisted DARDANELLES (Mr dA-nlly) A nbbon of sea, 
that the quest on be arbitrated Taking advantage only 42 miles long and from one to five miles wide, 
of this protest Hitler fastened on the Danzig issue ' separates Europe from (fie westernmost tip of Asia 
as the fust of the excuses for invading Poland and Minor This strait is the Dardanelles It leads from 
starting the second World War So he annexed Danzig the Aegean ^ea to the Sea of Marmara and thence 
on September 1 During the war it suffered relatively through the narrow Bosporus strait to the Black Sea. 
little damage After the war it was given to Poland Thus the Dardanelles is the outer gateway to a great 
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DARDANELLES 

productive area. The world’s ships must pass through 
here to reach the grain ports of the Ukraine and the 
oil ports of Rumania and the Caucasus region. The 
western or European side of the strait is formed by 
the Gallipoli peninsula. 

The strait is rich with history and legend. In an- 
cient times it was called Hellespont (Helle’s Sea) in 
memory of Helle, mythical Boetian princess. She 
was drowned in its swift waters after falling from 
the back of the ram with the golden fleece. Across 
the Hellespont from the eastern side, Leander swam 
nightly to visit his beloved Hero, priestess of Aphro- 
dite. In 480 b.c. Persia’s king Xerxes sent his army 
across the strait on a bridge of boats to invade 
Greece. In 334 n c. Alexander the Great similarly 
crossed from Greece to invade Persia. The strait 
takes its name from the old town of Dardanus. 

The Dardanelles passed into Turkey’s control in 
1453. In later years Turkish control was supported 
by British diplomacy, which sought to bar Russia 
from the Mediterranean. But in the first World War 
Turkey was allied with Germany. The British want- 
ing to get aid to Russia through the Black Sea, tried 
to capture the Gallipoli peninsula in 1915-16. They 
were thrown back and the Dardanelles remained un- 
conquered ( see World War, First). 

After Turkey’s defeat in 1917 the Dardanelles be- 
came part of a neutral “zone of straits,” under the 
League of Nations. But in 1923 the Treaty of Lau- 
sanne restored the region to Turkey. At first Turkey 
v,as denied the right to fortify the straits, but this 
right was restored by a treaty signed in Montreux, 
Switzerland, in 1936. This treaty also permitted 
Turkey to close the straits to belligerent ships in 
wartime. 

Since Turkey was neutral until the last days of the 
second World War, the Montreux treaty kept the 
Dardanelles route to Russia closed to the Allies (see 
World War, Second). With this sea route barred, the 
Allies were forced to build roads through Iran to get 
supplies to Russia. Russia was then determined to 
get part control of the Dardanelles after the war. 
In 1946 Russia made formal demands on Turkey for a 
share in the control, but Turkey refused and again re- 


fused in 1947. As the threat of Russian aggression in 
Europe increased, the United States and Britain en- 
couraged Turkey to stand firm on sole control. Turkey 
did, again refusing Russia in 1950. 

DARIUS I (550-486 B.C.). One of the most powerful 
monarchs of ancient times was Darius the Great. He 
ruled over the vast Persian Empire that ranged from 
the Aegean Sea on the west to the Indus River on the 
east, encompassing a territory nearly the size of the 
present United States. 

Darius was bom in the reign of the great con- 
queror, King Cyrus I. His father was Hystaspes, a 
satrap (governor of a satrapy, or province) under 
Cyrus, and a distant relative of the king. Darius 
grew up at the court. When Cyrus’ son and successor, 
Cambyses I, died, the throne was seized by a pre- 
tended heir, Gaumata. With the help of six Persian 
nobles, Darius assassinated the pretender and estab- 
lished himself as king. 

The sudden change of rulers encouraged many vas- 
sal states to rebel. Darius spent six years putting 
down the revolt. To maintain control, he devised a 
strong uniform system of government ( see Persian His- 
tory')- He fixed tax rates, set up a standard coinage, 
and wrote a code of laws. He declared, “. . . I love jus- 
tice, I hate iniquity. It is not my pleasure that the 
lower suffer injustice because of the higher.” 

To encourage trade, Darius dredged the old Egyp- 
tian canal connecting the Nile and the Red Sea. He 
built roads and set up post houses to aid travelers. Un- 
der him, slaves completed building the magnificent 
palaces at Susa and Persepolis. To extend the empire, 
Darius’ generals conquered Thrace and Macedonia in 
the west and the Punjab and much of the Indus Valley 
in the east. Libya became a satrapy' in 512 b.c. Five 
years later Darius made an alliance with Athens; but 
this was short-lived. About 500 b.c. the Ionian Greeks 
revolted from Persian rule (see Persian Wars). 

For 14 years Darius waged intermittent war with 
the Greek?. In 486 b.c., while preparing a campaign 
against the Egyptians, he fell ill and died. His tomb 
was built into a cliff near Persepolis. He left a record 
of his reign chiseled on the side of a rocky' cliff over- 
looking the village of Behistun, in Iran. 


How DARWIN Answered NATURE’S RIDDLE 


T^ARWIN, Charles Robert (1809-1882). The man 
who became England’s greatest biologist was bom 
on Feb. 12, 1809, the birthday of Abraham Lincoln. 
Darwin’s father was a successful and wealthy physi- 
cian; his mother was a daughter of Josiah Wedgwood, 
the famous British potter. She died when Charles 
was eight years old; and the boy was reared by three 
older sisters, who constantly found fault with him. 

At school in his home town of Shrewsbury, young 
Charles was a rather poor student. He cared nothing 
for classical languages and ancient history. He liked 
best to collect shells, birds’ eggs, and coins. He also 
watched birds and insects and helped his brother 
make chemical experiments at home. These activi- 


ties, he said in later years, were the best part of 
his education. 

At the age of 16, Darwin began to study medicine at 
the University of Edinburgh. Here too he found the 
courses dull, and watching operations made him ill. In 
1828 he transferred to Cambridge, intending to be- 
come a clergyman. Instead, he devoted most of his 
time to studying plants and animals and later to geol- 
ogy. He received his bachelor’s degree in 1831. 

Then came the event that shaped his life — an ap- 
pointment as unpaid naturalist on the exploring ship 
Beagle. It left England on Dec. 27, 1831, to make 
astronomical observations, chart the southern coasts 
of South America, and sail around the world. The 



voyage, with many side trips on {and, tasted until 
October 1836 During those five years Darwin ex- 
amined geologic formations, collected fossils, and 
studied plants and animals He also began to doubt 
that the many species of living things had come into 
being at one moment In 1837, soon after returning 
to England, he began to collect information on the 
subject we now call evolution (.jec Evolution) 

Early Ideas of Evolution 

Evolution was not a new idea even in Darwin s day 
Long before the time of Christ philosophers had ex- 
plained the great variety of 
plants and animals by pro- 
posing "natural ’ ways they 
could have developed Before 
1000, Sir Walter Raleigh 
concluded that dogs had 
turned into wolves and that 
the different races of men 
were related Several philoa 
ophera also declared that new 
conditions caused plants to 
change into new varieties or 
Bpecies 

Comte de Buffon (1707- 
88) went still further In his 
36-volume ‘Natural History’, 
he declared that modern am 
mats had evolved, or ' degen 
erated," from others, and so 
on back to the beginning 
Some changes he thought, 
were produced when different 
forms interbred others were 
caused by food climate pres- 
sure, and soon According to 
BufTon’a theory, the hippo- 
potamus and elephant arc 
large because their ancestors Thli 
a great deal of food, the 
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might have produced the different organisms found 
upon the earth today 

Dacwtn Attacks the Great Problem 
Darwm determined to avoid these mistakes, and to 
collect and test facts scientifically before explaining 
them After his return to England he followed this 
course for 15 months, meanwhile also writing up the 
‘Journal’ of his scientific work on the Beagle 
Then he happened to read ‘An Essay on the Prin- 
ciple of Population by a British economist Thom is 
Malthas Malthus undertook to prove that human 
CHARLES DARWIN AS A YOUNG MAN P°P uljt ‘ on8 tend to increase 
more rapidly than food and 



} other necessities The re- 
sult is a struggle in which 
some people succeed and be- 
come wealthy while others 
fail or even starve 
Darwin appbed this theory 
to the world of nature Plants 
and animals he knew repro- 
duce so rapidly that the 
earth could not hold them if 
all their young survived This 
meant that there was a con 
stant struggle for space, 
food and shelter, as well as 
against enemies and unfaV 
orable conditions boung 
trees for example struggle 
for space those that grow 
most rapidly survive while 
those that grow slowly be- 
come stunted and die Cer 
tain hawks struggle or com 
pete with each other for the 
mice they eat and the poor- 
est hunters go hungry 
Mice in turn, struggle to 
keep from being caught by 


hair of bons is tawny because it has been bleached by hawks Dunng frigid winters all living things struggle 


the brilliant sunlight of the tropical plains 


against cold Some endure it and others keep them- 


The Chevalier de Lama rck (1744-1820) maintained selves warm but many die because they can do neither 


that plants and animals evolved because of an inborn 
tendency to progress from simple to complex forms 
Environment, however modified this progression and 


o did u 


Struggling and living or dying could not lead to 
evolution if all members of each living kind Or species 
were exactly alike But Darwm found that members 


disuse of parts Giraffes for example, of a single species vary greatly in shape sue, color, 


developed long necks by straining to reach the leaves 
of trees, Bnakes lost their legs by crawling Birds, 
said Dunarck came from hairy ancestors Their at- 
tempts to fly forced atr into the hairs and so turned 
them into feathers 

Darwm knew about these attempts to explain evo- 
lution, for his grandfather Erasmus Darwin had pub- 
lished several books containing ideas much like La 
marck’s theory of use and disuse But he felt that all 
early writers on the subject had indulged m too much 
speculation and had collected too few facts As a re- 
sult, they failed to convince the scientific world that 
evolution had actually taken place They also^ faded 
to give a reasonable explanation of how “ L 


strength and so on And he also believed that most of 
these variations could be inherited, or passed on from 
parents to offspring (tee Heredity) 

Under the constant struggle to exist, organisms 
with harmful variations were almost sure to die be- 
fore they could have young ones But living things 
with useful variations survived and reproduced When 
descendants of these eurvivors varied still more, the 
process was repeated In other words, the struggle 
for existence selected organisms with helpful variations 
but made others die out This Was the critical point 
in Darwin’s reasoning 

This nnfural selection had two further effects that 
were important Many newly developed organisms 
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remained in their old homes, where they struggled 
successfully against older forms, crowding them out 
of existence. Other new organisms made their way 
into different surroundings, where they prospered and 
kept on changing. During the ages, these two factors 
produced a steady succession of new plants, animals, 
and other organisms. They enabled living things to 
go into all sorts of environments and become fitted, 
or adapted, to many different types of life. Thus 
mammals, which started out on dry land, also spread 
into swamps, lakes, and seas. Some climbed trees, 
some burrowed, and some even became able to fly. 

Darwin wrote a short sketch of his theory in 1842 
and a longer one in 1844. Instead of publishing the 
second statement, however, he continued to collect 
information. He also took time to write books on 
coral reefs, volcanic islands, barnacles, and the geol- 
ogy of South America. Not till 1856 did he begin 
what would have been a three- or four-volume book 
on the subject of evolution. 

In I85S he received a manuscript from a young nat- 
uralist, Alfred Russel Wallace, who also had devel- 
oped a theory of natural selection. Although Darwin 
was willing to withdraw in favor of Wallace, his 
friends insisted that he publish his own discoveries 
without further delay. With Wallace’s approval, short 
statements by both men were published late in 1S5S. 
The scrupulous fairness of the two men prevented any 
rivalry between them, and they became good friends. 

Darwin went on to write his famous book ‘On the 
Origin of Species by Means of Natural Selection’, 
which appeared in 1859. In it he presented detailed 
evidence to prove that evolution had taken place and 
showed how natural selection might have brought it 
about. Darwin also suggested that certain animals 
had developed antlers, handsome colors, and so on, 
because mates with those characters were chosen by 
the opposite sex. This theory of scxital selection, how- 
ever, was incidental to the larger one of natural selec- 
tion, which is properly termed Darwinism. 

Darwin married a cousin, Emma Wedgwood, in 
1S39. Three years later the couple moved to a quiet 
country' home at Down in Kent, southeast of London. 
There he spent the remainder of Iris life. Mrs. Darwin 
protected her husband from all possible annoyance 
and confusion, since both made him ill. 

After completing the ‘Origin of Species', Darwin 
began ‘The Variation of Animals and Plants under 
Domestication’, which showed how rapidly some 
organisms had evolved under artificial instead of 
natural selection. ‘The Descent of Man’, published 
in 1871, elaborated the theory' of sexual selection 
and applied Lamarck’s unsound theory of use and 
disuse. Later books dealt with earthworms, orchids, 
climbing plants, and plants that eat insects. ‘The 
Power of Movement in Plants’ was written with the 
help of Darwin’s son, who became a botanist. Another 
son was an astronomer and two were noted engineers. 

Charles Darwin was lacking in brilliance of any 
showy sort. He once listed his deficiencies — slowness 
of apprehension, limited ability to follow' a long and 


abstract train of reasoning, hazy memory, and awk- 
wardness in expressing himself. But he had, nonethe- 
less, one of the keenest minds of his age. His interests 
were wide, and he made contributions of the first 
importance in many fields. His most noteworthy 
quality, perhaps, was a deep love of science. To this 
he coupled a fierce, dogged persistence in tracking 
down facts. He cared little for personal fame; this 
was partly the reason why he never replied to attacks 
on his work. 

Darwin became very' weak in 1881 and complained 
that he no longer could work. He died on April 19, 
1SS2, and was buried among England’s greatest men 
in Westminster Abbey. 

DATE palm. Four thousand years ago this valu- 
able tree was grown and cultivated along the Euphra- 
tes and Tigris rivers. Where it was too hot and too 
dry' lor other plants to grow, the date palm flourished, 
and during all these centuries it has blessed the natives 
with its fruit, its timber, and its cooling shade, under 
which they live. .Many desert parts of Arabia and the 
Sahara would not be habitable were it not for this tree 
which grows in their oases, and which is the most im- 
portant food plant of the great deserts. Egypt alone 
has more than 5,000,000 bearing date palms. 

Not only' is this tree remarkable in its power to re- 
sist heat and drought, but it can also withstand greater 
quantities of alkali in the soil than any' other useful 
fruit tree. This has been a vital factor in the develop- 
ment of a date-growing industry in regions of the 
southwestern United States where the soil is too 
alkaline to support any ordinary crop. Dates are 
now being grown successfully in several hot irrigated 
valleys of California and Arizona, notably' in the 
Imperial Valley of the Salton Basin, in the Coachella 
Valley' (just north of the Imperial Valley), and in 
the Colorado, Gila, and Salt river valleys of Arizona. 
Other countries where the date is successfully culti- 
vated are China, Italy', France, and Spain. 

How the Date Palm Grows 

The date palm may' attain a height of 100 feet. It 
has a straight rough trunk which bears its large 
cluster of leaves and fruit at the top. The leaves are 
feather-shaped, 12 to 18 feet long, and from 12 to 20 
leaves are produced each year. These remain alive 
and green for several years but finally lose their color 
and bend downward toward the trunk, where they are 
retained in very' arid regions. In other regions the 
leaves finally break off, leaving the trunk rough. 

Date palms are divided into male trees bearing 
staminate blossoms and female trees bearing pistillate 
blossoms (see Flowers). Where they' grow in a wild 
state, the wind must carry the pollen from the male 
to the female, but, in cultivation, sprays of male 
blossoms are tied to the female flower clusters. 

Each pistillate flower cluster produces a bunch of 
dates weighing from 10 to 40 pounds, and a vigorous 
tree is allowed to produce from 8 to 12 such bunches. 
The tree is grown usually from shoots and begins to 
bear within four to eight years. It continues to bear 
until a century' or more old, producing from 60 to 600 
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pound* of delicious fruit a year Dates are of very nine feet tall He brandished a 'pear that had a 20- 
1 igh food value and are eaten either fresh or dried pound head of iron and a shift like a weaver s beam 
The trunk and leaves of the tree furnl h the Arabs lie wore a huge brass helmet and a brass coat of mad 
with materials for building hou cs and for weaving that weighed 100 pounds 

ropes and mats Scientific name PI oemx daeljl f era David 'cnt out as if to kill a beast that preyed on 

(Forlllu trati on in color see Fru t s ) Jus fathers flocks He wore no shining armor only 

O'tVID Wherever the stores of national heroea a shepherd s homespun garment He carried no sword 
are told wc hear of David who rose from shepherd or spear only a sling hidden in his hand and five 
boy to king of Israel nearly 3 000 years ago He meant smooth stones in a bag at his side 
so much to his nation that the B ble carefully tells As Gol ath came into range David reached into h s 
fus whofe fife from boyhood until! death It w a bag pot a stone ra his sbng and fet go with aff his 
story mingling sentiment and violence noble achieve- might The stone pierced Goliath s forehead and he 
ments and dark guilt fell dead David unsheatl ed Goliath s sword and 

David vas the youngest son of Jesse a man of Beth cut off the giants head as a present to Saul The 

lehem H s mother a name is not recorded \\ hile a Philistine army fled in terror 
shepherd he learned to plav the harp anl to hurt At that time David became a very good fnend of 
stones with deadly accuracy from a sling These the kings son Jonathan Even today David and 
skills were to change the course of his life Jonathan are n cknames for close friends Jonathan 

Saul at that time king of Israel called for mu c gave the humble shepherd boy his royal garments and 
to quiet his trouble l spint David came with his lua sword and his bow Davil now a full fledged war 
harp and he was so hand ome and his music so pleas nor fought so bravely against tl e Philist nes that the 

mg that Saul made him his armor bearer and musician women of Israel said Saul hath slain his thousands 

Then David met Goliath This Phih tine had chal and David ins ten thousands (I Ram xvm 7) 

lenged Saul for 40 days to send out a man to fight Saul begar to fear that the people woild make 
him B it no one responded for Goliath stood over Davidking Sohe tried again and again to kill him He 
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even tried to kill his own son Jonathan for shielding to Jerusalem, which his nephew Joab had captured 
David. Jonathan, however, helped David to escape, for him. Joab also conquered Israel’s neighbors until 
Saul’s army followed and David had to hide. Twice the nation’s power reached even into Syria. 

David could have killed Saul, but he preferred being Years of bloodshed and famine followed. David in 
chosen king to seizing the throne by murder. his palace sang of his earlier triumphs and lamented 

In the battle of Gilboa both Saul and Jonathan his sufferings. The treason and death of his favorite 

were killed. With Saul gone, David ruled at Hebron son, Absalom, filled him with grief. David’s worst 
as king of Judah for seven and one-half years. When crime was his betrayal of his faithful captain Uriah, 
the king of Israel was murdered, the Israelites so that he might marry Uriah’s wife, Bathsheba 
anointed David as their king about 1000 b.c. (II Sam. xi). Just before the old king died he named 

David ruled Judah and Israel as a united nation men whom his son Solomon was to kill. Included 

until he died 33 years later. He moved from Hebron was the faithful Joab himself (I Kings ii). 

DAVIS — PRESIDENT of the CONFEDERATE STATES 


■pvAVlS, Jefferson (18QS-1SS9). During the Civil 
^ War, Jefferson Davis was president of the Con- 
federate States and Abraham Lincoln led the United 
States. Both were born in Kentucky, several months 
apart, Davis on June 3, ISOS. The Lincolns moved 
to Indiana soon after, then to Illinois, while the 
Davises moved to a small plantation in Mississippi. 

Jefferson was the tenth child of Samuel Davis, a 
planter. Jefferson’s father was not wealthy, but the 
oldest son, Joseph, became well-to-do and helped the 
boy. Jefferson attended academies in Kentucky and 
Mississippi, and in 1821 he entered Transylvania 
University in Kentucky. Three years later he was 
appointed to West Point and was graduated in 1828. 

He served in frontier posts in Illinois and Wis- 
consin and in the Black Hawk War in 1832. Next 
year he fell in love noth Sarah Taylor, the daughter 
of his commandant, Col. Zachary Taylor. The 
colonel did not approve of the match; so Davis re- 
signed his commission in June 1835. Sarah went to 
an aunt in Kentucky, and there the two were mar- 
ried. Joseph helped him establish a plantation 
(Brierfield) on land in Mississippi. Within three 
months, tragedy struck. The young couple fell ill 
with malaria and Sarah died. 

Davis spent the next ten years building up his 
plantation. He often worked in the fields with his 
slaves and was unfailingly kind to them. He even 
allowed them to have their own juries for settling 
their quarrels. 

In 1845 he married Varina Howell ( see Davis, Va- 
rina) . By this time he was a successful planter. He de- 
veloped a deep devotion to Southern plantation life 
and his own attitude toward his slaves led him to deny 
fiercely all Northern claims that slavery was cruel. 

He was elected a representative to Congress in 
1845, but he resigned the next year when the Mexican 
War broke out. He became a colonel of Mississippi 
volunteers and served under his former father-in-law, 
now General Taylor. At the battle of Buena Vista, 
Davis and his regiment probably saved the American 
army from defeat. Davis was severely wounded. 
This action made him widely known as “the hero of 
Buena Vista.” It also convinced him that he was a 
military genius. This belief later handicapped him 
in his relations with Confederate commanders. 



Jefferson Davis and his second wife, Varina Howell Davis, were 
a devoted pair. Despite the 18 years’ difference in their ages, 
Mrs. Davis was her husband's valued adviser in political affairs. 


In 1847 Mississippi sent him to the United States 
Senate. His ability as a speaker soon made him a 
Democratic leader, championing the South and 
slavery. In 1851 he resigned to run for governor of 
Mississippi. He was defeated; but he re-entered 
public life when Franklin Pierce became president 
in 1853. Davis became secretary of war, serving until 
the end of Pierce’s term in 1857. 

Mississippi again sent him to the Senate. By this 
time the tension between the North and the South 
over slavery was at fever heat. Davis took an un- 
yielding attitude in favor of slavery. In I860 he 
helped nominate a proslavery Democrat, John C. 
Breekenridge, to run against both Abraham Lincoln, 
the Republican nominee, and Stephen A. Douglas, 
the northern Democratic nominee. This party split 
caused Lincoln to be elected. 

Southern bitterness made secession inevitable. On 
Jan. 21, 1861, Davis made an impassioned speech to 
the Senate and resigned. When the Southern states 



formed the Confederacy he hoped to be named com 
mander of the Confederate forces Instead he was 
named president He was inaugurated Feb 18, 18C1 
(See also Confederate States of America ) 

In spite of poor health he plunged into his task 
The Southern people were united in thought and feel- 
ing and at first Davis administration was highly 
popular Time brought military reverses and tnti 
lism began Davis took more and more power into 
his own hands until even his own officials at Rich- 
mond complained 

Davis was not indifferent to the personal liberty of 
his people but he was dictatorial in manner Ilia ex 
pericnce both as an armv officer and as a sknchol ler 
had developed in him self-conhdcncc and habits of 
command On the whole he made few blunders and 
in the midst of hostile criticism he continued to work 
hard for the Southern cause 

Finally as the blockade of the ^outhein coasts 
threw the people more and more on their own dimin- 
ishing resources the struggle became hopeless Ptill 
Davis was unwilling to give up In his last message 
date'll March 13 1865 he declared that m spite of 
reverses, success might vet he secured Le«s than 
30 days after this Lee surrendered and shortly after, 
Davis was captured bv United btates troops near 
IrmnsviUe Ga (See also Civil War American) 

Davis was confined at Fortress Monroe His suffer 
ings there moused the sympathy of the Southern peo- 
ple Even those who had found fault with his policies 
now regarded him as a mart>r to their cause After 
two years he was released on bail Horace Greeley and 
other prominent Northern men becoming his bonds 
men 

As soon as he was free he journev ed to Canada and 
Europe m an attempt to regain his health Upon his 
return to the United States he tried to retrieve his 
broken fortunes His business ventuies proved fail 
ures, and m 1878 he retired The rest of his life was 
spent writing hie book The Rise and Fall of the 
Confederate Government He died in New Orleans 
on Dec 6 1889 His body was later removed to the 
old Confederate capital Richmond, Va A roonu 
ment now stands in Richmond to the memory of 
“Jefferson Davis the first and only President of the 
Confederate States of America’ , and another was 
erected to his daughter W innie Davis the Daugh- 
ter of the Confederacy ’ 

Davis, Varinv Howell (1820-1906) The first 
lady of the Confederacy was Varina Howell Davis 
As the wife of Jefferson Davis she shared the nse and 
fall of his political fortunes She sis a bnde of 19 
when Daws entered Congress In Washington she 
was a popular and wittv hostess When Davis left 
for service in the Mexican War she proved herself 
a capable manager of their Mississippi plantation 
Bnerfield As the Confederate first lady, she was her 
husband 8 steadfast companion ignoring the criti- 
cism and abuse leveled agamst both of them For a 
time after the Civil War she shared his imprison- 
ment at Fortress Monroe 
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Varina Ilowell n as born May 7, 1820, near Natchez 
Miss She was tutored at home and later attended a 
girls’ school in Philadelphia She married Dvvis in 
1815 She followed her husband a career closely, ad 
vised him on appointments and often served as his 
personal secretary After his death she wrote a two- 
volume biography of him She died Oct 16, 1906, 
surviving ail but one of her six children 
Davy, Sir Humphry 
(1778-1829) One of Eng 
land s leading men of sci 
encc Sir Humphry Davy is 
best known for his invention 
of the miners safety lamp 
Ills pioneer researches in elec- 
trochemistry led him to iso 
late sodium and potassium 
proving that the«e substances 
were elements not compounds 
as was previously thought 
Davy was born Dec 17, 

1778 in Penzance Cornwall 
in England He was the eld 
est of five children At school he was a bright pop- 
ular boy who bleed reading but who paid httle atten- 
tion to his other studies His father died when the 
hoy was 16 years old and Humphry was apprenticed 
to a surgeon-apothecary In his master s laboratory 
the boy soon developed a keen interest m chemistry 
Before he was 20 he was appointed laboratory head 
of the new Pneumatic Institution at Bristol 
Here his work was to superintend experiments on 
the effect of breathing certain gases He used him- 
self as a human guinea pig and once nearly killed 
himself by inhaling a mixture of carbon monoxide 
and hydrogen gas He discovered the properties of 
laughing gas (nitrous oxide) His published articles 
on oxygen and nitrous oxide brought him fame In 
1801 he was appointed assistant lecturer in chemistry 
and director of the laboratory at the new Royal In- 
stitution and ten weeks Liter he became professor 
there Using a powerful galvanic battery he isolated 
sodium and potassium, and pioved them elements 
He made special stud es of tanning and agricultural 
chemistry In 1808 though England and France were 
at war Napoleon gave him the medal for the years 
best experiment in galvanism In 1812 he was 
knighted, the same year he married Mrs Jane 
Apreece, a wealthy widow They had no children In 
1820 he was made president of the Royal Society of 
England For several years Michael Faraday was his 
laboratory assistant (see Faraday) 

Davy s name will always be associated with his 
safety lamp for miners In this device the flame was 
screened by wire gauze so that not enough heat could 
pass through to set the surrounding gases afire Coal 
mines had always been extremely dangerous because 
the miners lamps frequently caused firedamp (meth- 
ane gas) in the air to explode Davy’s safety lamp did 
much to prevent such explosions For this invention 
fie was made a baronet Davy died May 29, 1829 
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What Causes DAY and NIGHT? 


T~\AY AND NIGHT. In early times men wondered 
what caused day and night. Many ancient peo- 
ple thought the sun was a god. They believed that he 
rose from sleep in the morning and drove his flaming 
chariot across the sky during the day. At night, they 
thought, he stabled his horses and went to bed, and 
the earth was in darkness until he woke again. 

Primitive people used such stories to explain what 
thej* saw and could not understand. Later, men 
stopped believing the story about the sun-god, but 
they still did not know what made day and night. 
They thought the sun moved aiound the earth in a 
great circle. When the sun was overhead, it was day. 
When the sun was under the earth, it was night. 

What We See and What Actually Happens 
Ever}' morning we see the sun rise in the east. It 
continues rising, and for those of us who live in the 
Northern Hemisphere, moves southward. By noon 
we see it high in the southern sky. Throughout the 
afternoon it gradually descends toward the west. 
Finally we see it set below the western horizon. 

This is what we see, but what really happens is 
quite different. The sun is actually standing still. 
The earth rotates on its axis, making one complete 
turn every 24 hours. The place where you live be- 
gins to turn into the sunlight at daw n. At noon it is 
in full sunlight, and then it starts to turn away. By 
evening, your place is moving toward the dark side, 
away from the sun. As night passes, it continues to 
turn. At dawn again, it comes into the light. The 
diagrams at the bottom of the page show what happens 
as the earth turns. 

Names of the Days of the Week 
People have always had some word for “day” and 
for “night.” However, they did not always have 
names for the days of the week. The early Romans 
did not have a week at all. They reckoned days from 
certain times of the month they called ides and calends 


( see Calendar). The later Romans adopted the seven- 
day week that other nations had beenvusing for 
centuries. Then they named the seven days after the 
sun, moon, and those five planets they knew about 

In northern Europe during pagan times, Germanic 
nations took these Latin names for the days, but 
translated them into their own languages. Our Eng- 
lish names come from Anglo-Saxon, the old language 
of England. The Romans had called the first two days 
of the week after the sun and moon, and so we call 
them Sunday (sun’s day) and Monday( moon’s day). 
The other five days of the w eek had been named for 
Mars, Mercury, Jupiter, Venus, and Saturn. For these, 
the Anglo-Saxon people used names of their own gods 
that corresponded to the Roman gods. Tuesday was 
the day of Tiw, the war god; Wednesday the day of 
Woden, chief of the gods, Thursday the day of Thunor, 
the thunder god; Friday the day of Frig, goddess of 
marriage and wife of Woden. The Roman “Saturn’s 
day” became Saturday, perhaps because no Anglo- 
Saxon god corresponded closely to the Roman deity. 

What Is a Day? 

Primitive people usually thought of a day as simply 
the daylight hours. (We still use the word day to 
mean this, as in “day and night.”) Later, men began 
to call the whole 24-hour period of light and dark- 
ness a day. This is the time taken by the earth to 
complete one rotation. Some people made the 24-hour 
da}' begin at sunset. Even today the Jews and a few 
Christian sects observe their Sabbath and other holi- 
days from one sundown to the next. The Roman 
civil day, however, changed at midnight, and most 
modem nations follow’ this practice. 

At the equator daytime (from sunrise to sunset) and 
nighttime are each always 12 hours long. North and 
south of the equator, days are longer than nights in 
summer and shorter in winter. At the North Pole 
and South Pole, the sun never sets during the spring 


HOW DAY FOLLOWS NIGHT AS THE EARTH TURNS 



Imagine standing off in space and seeing the earth rotate, mak- duplicates the imaginary experience. The three positions shown 
ing one complete turn in 24 hours. Half the earth is always in are sunrise, noon, and sunset. The figure on the globe moves 
darkness (night) and half in sunlight (day). This experiment from light to darkness, just as people on earth actually oo. 



and summer months and never nips during most of 
tbe autumn and winter This is nhat people mean 
when they Bay that day and night are each six months 
tong at the poles (For detailed explanations of 
the measurements of day and night gee Time ) 

Daylight swing time in 1784 Benjamin 

Franklin wrote an mnu? ng article on the ad\ antages 
of setting clocks ahead to preside more waking hours 
of daylight Few people gate any serious considera- 
tion to the idea until 1907 That year \\ ilbam A\ illett 
in England started ft movement to save davl ght in 
just this way Setting clocks ahead in summer he 
pointed out would get people up earlier and give 
mote time for daylight activities m the evening 

During the first and second \A orld Wars the United 
States officially adopted year round dav light-saving 
time In peacetime communities u e stai dard time 
or daylight-saving time according to local preference 
Those that adopt daylight-saving time usually keep 
clocks one hour ahead of standard time during the 
spnng and summer months starting the last Sunday 
m April and end ng the last Sunday m September 
Except for suburban fines that serve only the«e com 
mumties railroads observe standard time the whole 
year Some airlines are adopting daylight-saving 
time schedules 

DAYTON, Ohio When a group of Revolutionary 
W ar veterans founded Dayton in 1796 they endowed 
it with the energetic pioneer spirit which hsa marked 
its history It has been a city of bold attempts and 
successful experiments 

Dayton straddles the Miami River in south 
western Oh o at the point where it is joined by the 
Mad and the Stillwater rivers In 1913 the three 
mere swollen by heavy rams swept down on the 
City with a great loss of life aDd property The oil 
sens had hardly dug out of the mud before plans 
were under way to prevent another such disaster 
Within a few years the Miami Valley Conservancy 
District at a cost of more than 30 million dollars 
had built five dams and retarding basins — a model 
flood prevention program 

Aviation history was made in Dayton Here the 
11 right brothers built the planes they used for their 
first flights (see Y\ right Brothers) Their expen 
mental field is now part of A\ nght-Patterson Air 
For< e Base headquarters of the Air Forces Air 
Materiel Command Orv life 11 right s home has been 
preserved by the city Other points of interest include 
the public library (founded 1847) the Art Institute 
the University of Dayton (Catholic) and the home 
of the Negro poet Paul L Dunbar now a museum 

Dayton is one of the world s foremost manu- 
facturers of precision products Most famous are 
its cash registers Other important manufactures 
include automobile and airplane parts machine tools 
gauges air-conditionmg equipment electric refng 
erators business office machines plastics and 
rubber products 

The city was named for Jonathan Dayton one of its 
early promoters It became tbe Montgomery Countv 
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seat in 1803 and was chartered as a eity in 1841 In 
1913 it became the first large city to adopt the city 
manager form of government Population (1930 cen- 
sus) 243 872 

Deaf, Education or Until recent tunes the so- 
called deaf and dumb were considered burdens to 
society They were thought to be hopelessly dull be- 
cause they could not communicate with others Even 
as late as the 18th century the common law of Eng 
land presumed them to be little more than idiots 
Today we know that most deaf children have 
normal intelligence and can be trained by special 
methods to take useful places in society The develop 
ment ot these special methods is one of the most inter- 
esting chapters in the history of education 
The first to establish a school for the deaf was the 
AbM Charles Michel de 1 £p6c (1712-1789) who de- 
vised the first finger alphabet He opened his school 
ab< ut 1760 at Pans The next step was the develop- 
ment of methods to train deaf children to speak 
Nearly all so-called deaf mutes have voices How- 
ever they need special training to develop the power 
of speech because they cannot learn to speak by the 
normal method of imitating others Thomas Braid 
wood a Scottish teacher who opened a school for the 
deaf at London in 1783 is said to have taught speech 
but little is known about his methods 
The 19th century brought notable advances The 
deaf were framed both to speak and to understand 
others by watching the motions of their lips This is 
called the oral method of training A great aid was 
miWc speech mventelbyA Melville Bell of Edin- 
burgh \ isible speech consists of alphabetical char 
acters si owing the pos tion of the vocal organs for 
each speech Bound 

Education of the Deaf in the United States 
The earliest schools for the deaf in the United 
States used the sign method rather than the oral or 
speech method America s first permanent school for 
the deaf was founded in 1S17 at Hartford Conn by 
Thomas H Gallaudet the father of deaf mute educa 
tion in America Gallaudet College (founded 1864) at 
W ashington D C the world s only institution for 
higher education of the deaf is named in his honor 

Pioneers of the Oral Method 

America 8 first school to use the oral method was 
the Clarke School for the Deaf established at North 
ampton Ma's in 1867 In 1871 Alexander Graham 
Bell brought to the United States his father s system 
of visible speech (see Bell Alexander Graham) In 
1887 he endowed at Washington D C the Volta 
Bureau for the Increase and Diffusion of Knowledge 
Relating to the Deaf This bureau supplies informa- 
tion on all matters relating to the deaf 
Most of the deaf in the United States are now 
taught by the oral method Children who have 
learned to speak before they lose their hearing are rel- 
atively easy to teach Children who are not totally 
deaf can be taught to recognize v anous sounds and to 
correct and develop their speech with the use of 
specially constructed auditory training units 
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People who are hard of hearing but not deaf can be 
helped by nearing a hearing aid. Two types of aids 
are in use, the air-conduction receiver and the bone- 
conduction receiver. The first outwardly looks like a 
button, but the inner side is shaped to fit into the 
outer ear. This type is used unless the ear drum or 
mechanism of the middle ear has been badly damaged. 
In that case the bone-conduction hearing aid must be 
used. This is worn on a metal band across the head 
to contact the mastoid bone. Both types have micro- 
phones to pick up sound and amplifiers to increase 
volume and tone range. These, with a tiny electric 
batter} - , are contained in a pocket-size bo\. 
DEARBORN, Mich. The city of Dearborn was 
formed after Henry Ford moved his automobile plant 
to the little town of Springwells in 1923. Close to the 
nest of Springuells lay the town of Dearborn. The 
town flourished as the growing Ford plant and other 
new industries drew workers and their families, many 
of them foreign born. In 1925 Springwells changed 
its name to Fordson, and in 192S Fordson and Dear- 
born united under the latter name. The city’s rapid 
growth carried it to Detroit’s western boundary. 

Dearborn occupies a flat expanse that rises into 
low rolling hills to the west. Threading the city are 
the River Rouge and its tributary, the Branch River. 
The Rouge has been dredged to admit large lake 
boats to the Ford plant. 

In the city are Henry Ford’s birthplace, the large 
Ford estate, and the Edison Institute of Technolog}'. 
The institute contains Thomas Edison’s Menlo Park 
laboratory, a large industrial museum, and Green- 
field Village ( see Ford). 

A few farms occupied the River Rouge site until 
after the War of 1812, when the Dearborn settlement 
was established. In 1S37 a rail line connected Dear- 
born to Detroit and led to the settlement of the 
village of Springwells. Dearborn’s government is the 
mayor-council form. Population (1950 census), 94,994. 
DEATH VALLEY, Calif. Long known to scientists and 
the public as a region rich in scientific and human 
interest, Death Valley is also famous as a scene of 


suffering in the gold rush of 1849. Here many gold 
seekers nearly lost their lives. They gave the val- 
ley its grim name. 

The valley is a deep trough between the Panamint 
Range on the west and the steep slopes of the Amar- 
gosa Range on the east. It is about 140 miles long 
and 4 to 16 miles wide. Nearly 550 square miles of 
its area lie below sea level, and it contains the lowest 
dry land in the country, 2S2 feet below sea level. 
Less than 100 miles away towers Mount Whitney, 
14,495 feet above sea level. 

The scoi cliing heat has reached a record of 134°F. 
in the shade. Despite this heat, more than 600 kinds 
of plants grow there, as well as rattlesnakes, liz- 
ards, and other animals. The average annual rainfall 
is a little over two inches. Water, piped from the 
warm mountain springs, irrigates the only ranch, 
which grows dates and alfalfa. Most of the year the 
bed of the Amaigosa River is only a series of dry 
channels. White salts, mostly borax, crust great 
areas of the soil. These once provided nearly all 
the country’s domestic borax. Death Valley National 
Monument was created in 1933. It consists of about 
two thirds of the valley and a small area in Nevada. 
DEBATING. The word" debate comes from Old French, 
meaning to “strike down.” The formal debate follows 
a definite piocedure. The subject to be argued is 
stated as a positive lesolution. For example, “Re- 
solved: That Women Should Receive the Same Pay as 
Men for Equal Work.” The speakers are divided into 
two teams of two or three members each. The affirma- 
tive side upholds the resolution; the negative opposes 
it. Each lias equal time to present its views. 

The presentation of a debate falls into two parts: 
the constructive speeches and the rebuttals. In a typ- 
ical debate, with two speakers on each side, the fol- 
lowing order is generally observed: constructive 
speeches — affirmative, negative, affirmative, negathe; 
and rebuttal speeches — negative, affirmative, nega- 
tive, affirmative. The length of the speeches varies. 
Ten minutes is an average time for each construc- 
tive speech and five minutes for each rebuttal. A 


DEATH VALLEY AND ITS SURROUNDING MOUNTAINS 










The forbidding Panamint Range towers steeply above the valley are represented in the exposed mountain rocks. Wind, water, and 
floor of Death Valley. All the great eras of geological time molten lava helped shape Death Valley’s distinctive features. 
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chairman y, ho n neutral reads the resolution and intro- 
duces the speakers in turn 

The most important element of good debating is 
sound preparation A debater should know not only 
the arguments for his own side, but also the probable 
arguments of his opponents He must read thoroughly 
to gain the background of the issue Members of a 
debating team usually divide the work of gathering 
source material All information is recorded on 
small “evidence’ cards Each piece of evidence is 
placed on a separate card 

Planning the Case 

When the material has been gathered, the team 
plans the case Each side should analyse the resolution 
carefully Often more than one interpretation can be 
given a resolution The affirmative decides which 
interpretation to use The negative must prepare its 
side of the case to argue any interpretation the affirm- 
ative presents 

From the evidence each side chooses three or four 
major contentions to support its case A contention 
is a statement of belief which can be proved with 
evidence and sound reasoning Minor contentions sup- 
port major contentions The choice of evidence and 
the way of presenting it depend upon the audience 
before which the debaters will speak The debater 
must never forget that the main puipose of a debate 
is to win the audience to a desired point of view A 
debate brxef, setting forth all probable contentions for 
both affirmative and negative, » an invaluable aid 
in planning ft case 

Before writing the individual speeches, each team 
should draw up a working outline The following 
model is based upon a question of wide interest 


Introduction of Subject 

I W« use the term pay to include waflei and ivlary 

H By work we mean both manual and mental labor 

III It 13 not to our purpoae to trare the hiatory of woman a 
activity in the economic order of the world 

— For this haa no direct bearing upon the aubiect 

IV The aubjert to be discussed is ol interest because— 

A The number of women who are devoting themselves 
to business industrial and professional life is ttead 

B Tbc-e is a growing mov ement in these fields to 
employ women in the same work that is done by men 
C The modem economic order necessitates that every 
woman be fit and able to support those dependent 
upon her should the occasion ar se 

V II we can proie that women are ent tied to equal wages 
with men because (s' they aimi'arly contribute to the 
support of dependents (b) are as efficient as men in 
the same tasks performed and (e) are unjustly hindered 
by the law of supply and demand to the detriment of 

Proof of the Argument 

Women should receive the same pay as men for equal 

VI They ’contribute to the support of dependents since 
A Three surveys made by the Woman a Bureau of the 
Dinted States Department of Labor reteal 
a In a study made of 843 mothers in Chicago 111 
68 per cent of the families had no support 
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from the father in less than 20 per cent of the 
cases was the (ather a regular contributor 
b More than half of 60 000 women investigated 
gave all their earnings to the family 
e Among 17 000 unmarried women workers it was 
found that l in 5 eared for a family which 
was getting no help from male relatives and 
1 in 11 was the sole earner m the family 
B Women are aa efficient m the same tasks per 
formed 

a Intrhectually 

1 although there may be mental differ 
ences as yet unproved between men and 

ciency are applied to men and women 
equal results are obtained 

2 The very volume of women in the occupa- 

tional fields testifies to their capability 

(a) There are more than 4 500 women 
lawyers 7 700 physicians 20 500 
writers and editora 34 500 li 
bran ana 66 300 musicians and 
teachers of music 48 400 social 
workers 827 000 teachers 

(b) In add tion to those in the profes 
sions there are other thousands 
in business trade and industry 

b Manually 

1 In a New York factory women displaced 
men on machines that produced steel piece 
worn and their daily piece total was high 
er than that which the tnen had attained 
C Society suffers from the bonds placed upon women 
by the so tailed law ol supply and demand for 
— Business scientists point out that by under- 
paying women executives are hampering the 
very cause (or wh ch they are theoretically 
working — the cause of promoting the wellare 
of the individual and the community the 
cause of perfect ng civilisation for the benefit 
of all since 

— to lower buying power is to lower the 
Standard of living 


Conclusion of the Argument 
If then as we have tried to prove our statements in A 
B and C are correct women should receive the same pav 
as men for equal work 

No set rule governs how many contentions each 
debater shall present But the first speaker should 
try to covet as many points as possible This gives 
the second speaker a chance to refute the opening argu- 
ments of the opposition Beginners should avoid 
memorizing their speeches Speaking extemporan 
eously permits greater flexibility, especially in rebuttal 
The importance of the rebuttal in a debate cannot 
be overemphasized A debate is often won by an 
effective rebuttal In the rebuttal speeches the de- 
baters must limit themselves to answering the attacks 
of their opponents No new contentions may be 
introduced But a speiker may introduce new evi 
(fence to refute or support an argument 
Debussy (de-ba-tc'), Achuae Chose (1863-1918) 
Even as a child the noted composer Achiile-Claude 
Debussy was a rebel Instead of practising his scalps 
and technical exercises he would sit at the piano 
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CLAUDE DEBUSSY 





Modern music reflects the influ- 
ence of this French composer. 


and experiment with different chord combinations. In 
later years his unusual chords, based on the whole 
tone scale, laid the groundwork for a new and uncon- 
ventional style of music, called “impressionism.” 

Debussy did not come from a musical family. His 
father was a shopkeeper in Saint-Germain-en-Laye, a 
few miles from Paris. There Achille-Claude was born 
on Aug. 22, 1S62. The family 
soon moved to Paris. At 
seven, Achille began taking 
piano lessons. His mother 
taught him to read and write 
at home. When he was nine 
his playing attracted Mme. 

Maute de Fleurville, a former 
pupil of Chopin. Under her 
tutoring he was able to enter 
the Paris Conservatory two 
years later. 

At the conservatory the 
boy was hard working but 
stubborn. He studied in- 
tensely the subjects he liked, 
but refused to follow the 
traditional rules of music. 

He had his own ideas about harmony and theoiy 
and he fought for them stubbornly. Despite his rebel- 
lious ways, he won many awards. 

Debussy was 22 when he was awarded the famous 
Prix de Rome. This prize was given annually to a 
member of the conservatory composition class for the 
best original work. Debussy’s entry' was a cantata, 
‘L'Enfant prodigue’. Part of the award was three 
years of study at the French Academy in Rome. 
Debussy found he could not compose in Rome, 
and so after two years he returned to Paris. 

About this time he began signing his name 
Claude instead of Achille. Among Debussy’s 
Parisian friends were many artists and writers. 

Like himself, they had broken with tradition. 

They were known as “impressionists” and 
"symbolists” (see Painting). Debussy was par- 
ticularly friendly with the poet Stephane Mal- 
lami6. It was MallarmS’s poem that inspired 
Debussy’s famous composition ‘L’Apres-midi 
d’un faune’ (The Afternoon of a Faun). 

In 1892 Debussy began his most notable u ork, 
the opera ‘Pell6as et Mdlisande’. It was based 
on a play by Maurice Maeterlinck. Wien the 
opera, was performed ten yearn later, the critics 
were skeptical. Meanwhile, Debussy had com- 
posed a number of other works. Best known of these 
was his cycle of 'Nocturnes’ for orchestra. They are 
‘Nuages’, ‘Fetes’, and ‘Sirenes’. His famous ‘La Mer’ 
(The Sea) was first heard in 1905. 

Debussy' was married twice. For his little daughter 
Chou-Chou he wrote the piano work ‘The Children's 
Comer’. In it is the amusing ‘Golliwog’s Cakewalk’. 
In his last years Debussy suffered from cancer and 
was a semi-invalid. Many of his best piano pieces 
were composed during this period, however. He died 


March 25, 1918, as the Germans began the bombard- 
ment of Paris in the first World War. 

Deca'TUR, Stephen' (1779-1S20). “The most 
daring act of the age,” said Lord Nelson, the famous 
British admiral, of Lieutenant Decatur’s exploit in 
Tripoli harbor, on the night of Feb. 16, 1804. Pirate 
from the Barbary States had captured the United 
States frigate Philadelphia and taken it into 
Tripoli harbor, Stephen Decatur, with a small 
ship and a small crew, slipped into the harbor, 
fired the Philadelphia, and escaped under the 
fire of 114 guns without the loss of a man. 
This deed made Decatur a captain in the 
United States Navy. 

These pirates from the shores of Morocco, 
Algeria, Tunis, and Tripoli had for centuries 
been the terror of the Mediterranean, preying 
on the commerce of Christian nations and cap- 
turing Christians as slaves. It was Decatur 
who gave them their first lesson in law, one 
which was completed in 1815, when he re- 
turned with an American fleet and forced them 
to respect the American flag. 

Almost from the day' he was bom, at Sine- 
puxent, Md., Decatur was close to the sea, 
for his father was a sailor. He became a midshipman 
at 19, a lieutenant at 20, and his men proudly called 
him captain at 25. In the War of 1812 his frigate, 
the United Slates, captured the British Macedonian 
on Oct. 25, 1S12, after a desperate fight near Madeira 
Island. On Jan. 14, 1S15, before news of the war’s 
end reached America, four British frigates surrounded 
his ship, the President, off Long Island. After being 
wounded twice and losing 
one-fifth of his men he was 
forced to surrender. 

Decatur had become 3 
commodore in 1813 and in 
1815 was made a nary com- 
missioner. At the peak of his 
fame he was killed by' Com- 
modore James Barron in a 
duel. Barron had been court- 
martialed in 180S and the 
quarrel grew out of Decatur’s 
refusal to reinstate him. 
Decatur has been called “the 
most conspicuous figure in 
the naval history' of the 
United States, for the hun- 
dred y'ears between Paul 
Jones and Farragut.” His most quoted saying is the 
toast: “My' country — may she ever be right, but right 
or wrong, my' country'!” 

December. When the old Roman calendar began 
with March, December was the tenth month, as its 
name indicates (from Latin decern, “ten”), but Julius 
Caesar made it the twelfth when he changed the 
time for the beginning of the year. It is pre-eminently 
the winter month, for in it comes the winter -sol- 
stice, December 21 or 22 ( see Equinox and Solstice). 


STEPHEN 


DECATUR 



A duel ended the brilliant naval 
career of Stephen Decatur. 
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DECIMALS 


How to Use 

DECIMAL FRACTIONS 


■pjEClMALS Numbers such as 4 and 07 arc called 
' decimal fractions or simply decimals The same 
numbers may be w ntten as xV and xJu They are then 
called common fraction » ur simply /radioes (s« e 
Fractions) Both are read in the same nay ‘four 
tenths” and ‘ se\en hundredths As may be seen 
from the diagrams below either type of fraction ma> be 
used to express the same fractional part of one whole 



In a common fraction the number below the line is 
the denominator, and the number above the line is 
the numerator In a decimal fraction we omit the 
denominator and place a dot called a decimal point in 
front of the numerator The denominator of a com 
mon fraction may be any number The unwritten de 
nominator of a decimal fraction is alway s 10, 100, 1000 
or Borne Other power of 10 (see Powers and Roots) 
Common fractions have been used for a longer time 
than have decimal fractions In fact decimal fractions 
did not appear until the latter part of the 16th 
century Decimals are easier to write and to print 
thin are common fractions It is also easier to i ora 
pute with them For these reasons decimals have 
come to be widely used in business science, and sta- 
tistics Their most common use is in measurements 
They appear on surveyors tapes and micrometers and 
are used in the financial and sports pages of news- 
papers Automobiles register distance traveled in 
decimal frai tion3 and gasoline pumps measure gas in 
tenths of a gallon (See Measurements , Micrometer ) 
How to Read Decimal* 

If there is only one figure to the right of the decimal 
point, we say ‘ tenths’ when we read the decimal 
For example we read Z as 1 one tenth ” 

If there are two figures to the right of the decimal 
point, we say “hundredths ” For example we read 
24 as "twenty lour hundredths” and 06 as “six 
hundredths ” 

If there are three figures to the right of the decimal 
point, we say “thousandths ” We read 256 as “two 
hundred fifty-six thousandths" 075 as 'seventy- 
five thousandths,” and 008 as “eight thousandths” 



Four figures to the right of the decimal point are 
read as “ten thousandths ’ W e read 3852 as “three 
thousand eight hundred fifty two ten thousandths ” 
After ten thousandths there are hundred thou- 
sandths millionths ten millionths and so on but 
numbers with so many decimal places are not often 
seen 

If a number has figures both to the left and to the 
right of the decimal point, the number is a decimal 
mixed number The number 2 38 is read “two and 
thirty-eight hundredths ” The word and is used only 
where the decimal point appears in order to separate 
the whole number from the decimal frai tion ‘ Three 
hundred seventy five thousandths 1 would be written 
375 Three hundred and seventy five thousandths ’ 
would be written 300 075 To avoid confusion the 
business practice for reading decimals is to say “point” 
instead of “and ” For example, the number 2 33 
would be read ' tw r o point three eight " 

Decimals Are an Extension of place Value 

The odometer in an automobile (pictured above) 
shows clearly the use of place value m our number 
system The tenths’ counting wheel turns continu- 
ously when the car is moving Each time it reaches 0, 
the figure on the ones wheel increases by one When 
the ones' wheel reaches 0 the next figure to the left, 
in tens' place, increases by one 
As explained in the article Number System, the 
value of each figure in a number depends not only 
upon the nbsolute value Of the figure itself (such as 8) 
but on the place where the figure is written From 
nght to left, place talue increases tenfold — from ones 
to tens to hundreds, and so on Zero is a place 
holder, u a ed to fill an empty space The complete 
development of place value came about when it was 
discovered that by using a dot — the decimal point 
— after the whole number, place value could be ex- 
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tended to the right of one’s place to show values of 
less than 1. As shown in the chart, the ones then 
became the center of the number system. 

ORDERLY PATTERN OF OUR NUMBER SYSTEM 
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The chart shows the values of the various places for the number 
888,888.88888. Arrows connect tens and tenths, hundreds and 
hundredths, and so on. Note that the number system is centered 
about the ones’ place rather than about the decimal point. 


In the number SSS.SSS.SSSSS, each S lias ten times 
the value of the S on its right and one tenth the value 
of the S on its left. This is true 
800,000.00000 for the S’s on both sides of the 
80,000.00000 decimal point. The S at the ex- 
8,000.00000 treme left represents the number 
800.00000 SOO.OOO, which is ten times SO, 000, 
80.00000 the number represented by the 
8.00000 second S. Also it will be seen 
.80000 that the first 8 represents a num- 
.08000 ber one hundred times as large as 
.00800 that represented by the third S, 
.00080 one thousand times as Large as 
.00008 that represented by the fourth S, 
and so on. The complete number 
is read: “8SS thousand, S88 and S8 thousand, 8SS 
hundred-thousandths.” 


How to Change Common Fractions to Decimals 
It is easy to change some common fractions to deci- 
mals even though the denominators are not 10, 100, 
or some other power of ten. We do this by applying 
one of the “golden rules” of fractions: Midtiplying 
both terms of a fraction by the same number does not 
change the value of a fraction. ( See Fractions.) 



: = .2 5 
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For example, we can change 4 to tenths by multi- 
plying both the numerator and the denominator by 5. 
Then: i = ,%■=. 5. Also: 1= = .2. In the same 

way, we can easily change §-, and A to tenths. 

We cannot change x to tenths, but, using the same 
rule, we can change it to hundiedths. To do this, we 
must multiply both the numerator and the denomi- 
nator by some number that will change the denomina- 
tor to 100. We find this number, 25, by dividing 100 
by 4. Then: j = x"u"h = -25. In the same way we can 
change x to hundredths: | = x T D r - ir =.75. 

Suppose we want to change § to hundredths (Exam- 
ple A). We discover, when we divide 100 by 6, that 
there is no whole number we 
can use to multiply 6 and get 
100. The quotient is 16 with 
a remainder of 4. In such 
cases, we use a different meth- 
od (Example B). We know 
that the number 1 is equal to 
rSHi- Then £ must be equal to 


16 

6)100 
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.833 


7=6)5.000 
6 4 8 
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20 

18 
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hundredths, or hundredths, 
or S3 hundredths, approximate- 
ly. To change x to hundredths, 
then, we annex two zeros to 
the numerator and divide by 
the denominator. To change 
£ to thousandths, we annex 
three zeros to the numerator 
(because there are three zeros in 1000) and then 
divide by the denominator. The fraction f is equal 
approximately to S33 thousandths, or .833. We say 
“approximately” because there is a remainder. 

Rule: To change any common fraction to a deci- 
mal, annex one or more zeros to the numerator and 
C 42857 then divide by the denomi- 

nator. 

If the division does not come 
out even, we carry it far 
enough to get as man} 1 decimal 
places in theansweras wedesire. 
In Example C, the answer is 
carried to five decimal places. 
If we had carried the answer to 
four decimal places we should 
say .42S6 instead of .4285 be- 
cause .4286 is nearer .42S57 
than is .42S5; to three decimal 
places, f =.429; to two decimal 
places, ?=. 43; to one decimal 
place, y=.4. Each of these 
answers is only approximately 
correct because there is still a 
remainder. 

Example D shows changed 
to a four-place decimal. In this 
example it was necessary to an- 
nex two zeros to the numerator, 
1, before getting the first figure 
of the quotient, S. Annexing 


== 7)3.00000 
2 8 
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.0833 


t== 12)1.0000 
96_ 
40 
36 
40 
36 
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one zero gave us no tenths m the quotient because 
10 w smaller than 12 We placed « zero m the 
quotient as a place holder to show that there are no 
tenths there and to make the 8 mean 8 hundredths 
Rule When a traction is changed to a decimal 
the number of decimal places in th e quotient must 
always be the same as the number of zeros which are 
annexed to the dividend (numerator) 

Mow to Change Decimals to Common Fraction* 

To change a decimal fraction to i common frict on 
we simply drop the decimal point write tl e denom 
inntor and reduce the fraction to loner terms it 
possible Thus 


_ 8 _ _4 
= I0 = 5 


_ <S5 _ 13 


23=^r 0l7=- 


625 _ 

1 000~8 


625=7^r= : 


17 


1000 

The last two fractions cannot be reduced 
AODfTfON 

\\ e odd decimals in the same way that we add whole 
numbers (sec Adrfit on) The ma n point to watch is 
the placement of the decimal point We write the 
example so that the decimal points are in a straight 
column Then we add and cany just as we do when 
a Ming whole numbers and place a decimal point in 
the sum d rectly beneath the dec mal points aboxe 
In Example A we know that the sum 9 is correct 
because ft+ft+ft-ft or 2 tenth?+4 tenths+3 
tenths " 9 tenths Clianging Example 
A B B to common fraction form we have 

2 x ft+xV+ft 5 or6ten(hs+ 

, , 1 tenth+8 tenths = 15 tenths = l and 

3 ' 5 tenths=l 5 

— — — In Example C we add and carry 

9 1 5 just as we would do jf there were 

no decimal points Adding the hun 
C $1? dredths (8+7+9) ive get 24 hun 

3 '• dredths or2 tenths and 4 hundredths 

3 ° We write the 4 in the hundredths 

10 34 place and carry the 2 tenths to the 

tenths column Adding the tenths 
(2 carried +1+7+3) we get 13 tenths or 1 and 3 
tenths W e wr te the 3 in the tenths place in the sum 
and carry the 1 to the ones column 

We Do Not Add or Subtract * Ragged Decimal* 
Each of the numbers m an addition or subtraction 
example must have the same number of decimal places 
Most decimals are derived from measurements and 
measurements with decimals are alwajs expressed to 
the same decimal place If the thicknesses of two 
pieces of wood are given as 3 7 inches and 1 68 inches 
we m ght suppose that the first piece was measured 
to the nearest tenth of an inch and the second to tl e 
nearest hundredth of an inch The first piece there- 
fore might be any thickness from 3 f}5 to 3 74 If it 
is 3 70 inches it should be so written 

37 370 37 

Right I_£8 17 


Wrong L£§ 
? 


5 + 


IT MULTIPLIES DECIMAL FRACTIONS 



W e subtract decimals in the same way that we sub- 
tract whole numbers using the same method of re- 
grouping or borrowing (see Subtraction) We write 
the example so that the decimal points are in a 
straight column subtract and place a decimal point 
in the answer directly beneath the decimal points 
above Each of the numbers in a subtraction example 
must lux e the same number of decimal places 


DECIMAL EQUIVALENTS OF THE MOST 
COMMONLY USED FRACTIONS 
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In Example A, we see that we cannot subtract 7 
hundredths from 2 hundredths. We “borrow” 1 of 
the 4 tenths, changing it to 10 hundredths. Combin- 
ing this 10 hundredths with the 2 lmn- 
A .42 dredths, we have 12 hundredths. Sub- 

.17 tracting 7 hundredths from 12 hun- 

25 dredths, we have 5 hundiedths. We 
lcmember that we used 1 of the 4 tenths 
and that there are only 3 tenths left. Subtracting 1 
tenth from 3 tenths, we have 2 tenths. The answer 
is 2 tenths and 5 hundredths, or 25 hundredths, or .25. 

In Example B, we change 1 of the 2 hundredths to 
10 thousandths, combine it with the 6, giving us 16 
thousandths, and then subtract 7 thousandths, leav- 
ing 9 thousandths. We proceed as in Ev- 
il 73.426 ample A, changing 1 of the 4 tenths to 
49.857 hundredths and subtracting the 5 hun- 
23.569 dredths from the 11 remaining hun- 
dredths. Before subtracting the S tenths 
we must change 1 of the 3 ones to tenths, making 
13 tenths in tenths' place. The remainder of the 
example is similar to an example in the subtraction 
of whole numbers. 

MULTIPLICATION 

There are tluee different kinds of examples in the 
multiplication of decimals. In all of them the proc- 
ess of multiplying is the same as for whole numbers 
(see Multiplication). The three types differ only in 
the rules for the placement of the decimal point in 
the answer. Absurd answers caused by the wrong 
placement of the decimal point can be avoided by 
estimating the answer in advance and applying the 
“check of common sense” to the solution. 

1. Multiplying a Decimal by a Whole Number. The 
distance from Dick’s house to his school is .6 of a 



mile. If he rides this distance on his bicycle 4 times 
a day, how far does he ride? We can find the answer 

by addition or by 
multiplication. It is 
easy to see by adding 
that the distance is 2.4 
miles. The multipli- 
cation example may 
seem easier at first if 
it is written in a different form. We multiply 6 
tenths by 4, as shown. The product is 24 tenths, 
or 2 and 4 tenths, or 2.4. 

Rule: If a decimal is multiplied by a whole number, 
the number of decimal places in the product is the 
same as the number of decimal places in the number 
multiplied. 

2. Multiplying a Whole Number by a Decimal. If a 
certain kind of cloth costs 32(1 a yard, then 24 ya rds, 
or 2.5 yards, would cost 2.5 times 32(1. It is easy to 


.6 

.6 

.6 6 tenths .6 

.6 X4 X4 

2.4 24 tenths=2,4 2.4 


see that 2 yards would cost 646 and 3 
32(i yards would cost 96(1. The cost of 2.5 yards 

^•5 would therefore have to be between 64p 
1 6 0 and 96d. The product of 2.5X326 is 800 
64 without the decimal point. Common 

80.0(1 sense tells us that the cost could not be 
as much as §3.00 or as little as 8(1. The 
answer (80(1) can easily be verified by multiplying 326 
by 2 tt in common fraction form: 

1 5 1 6 

2^X32(i=^XjJ>c=80<l 

1 


Rule: If a whole number is multiplied by a deci- 
mal, the number of decimal places in the product is the 
same as the number of decimal places in the multiplier. 


4.3 in. 


GO 

cs 


3. Multiplying a Decimal 
by a Decimal. A rectangle is 
4.3 inches long and 2.8 inches 
wide. Since the area of a rec- 
tangle in square inches is the 
product of the length in 
inches and the width in 


4.3 
2.8 
34 4 
86 

12.04 


$ .30 4 

14,7 
212 8 
1216 
304 

$4.4688 


inches, the area must be the 
product of 4.3X2.S (see Measurement). 
Estimating the answer in advance, we 
see that since the length is about 4 
inches and the width is about 3 inches, 
the area must be about 12 square inches. 
Multiplying as usual, we get the figures 
1204 as the product. The answer must 
be 12.04. It could not be as much as 
120.4 or as little as 1.204. 

The gas pump pictured on the preced- 
ing page shows that the cost of 14.7 gal- 
lons at 30.46, or $.304, a gallon is S4.47. 
If we multiply in the usual way, the work 
appears as shown at the left. To the 
nearest cent, the product is $4.47. 


Rule: If a decimal is multiplied by a decimal, the 
number of decimal places in the product is equal to 
the number of decimal places in the number multi- 
plied plus the number in the multiplier. 

This rule is easily verified by working a few ex- 
amples in common fraction form. As an illustration, 
find the product of 3.7X1 -9. In common fraction 
form the work appears as follows: 


1.9 
3.7 
13 3 
57 
7.03 


3Z.XI-L 
10 10 


37 19_703 3 

10 X 10"100 _/ 100 


In decimal form, the work appears as 
shown at the left. Since 7xf^=7.03, it is 
clear that the rule given above for the 
placement of the decimal point in the 
product is correct. 


DIVISION 

The process of division with decimals is the same 
as the process with whole numbers ( see Division). The 
decimal point, however, needs to be carefully’ watched. 
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1 Dividing a Decimal by a Whole Number Just as 
6£ di\ ided by 2 = 3£ 6 tenths divided by 2=3 tenths 
and 6 hundredths divided by 2=3 hundredths If 
v i cents are divided the 

. quotient is cents if 

2)6 tenths 2) 6 tenths are divided the 
quotient is tenths if 
3 hundredths 03 hundredths are divided 

2)6 hundredths 2)06 the quotient is hun 

dredths and so on 

Rule If a decimal is divided b\ a whole number 
the number of decimal places in the quotient is the 
same as the number of decimal places in the d vidend 
Sometimes when there 


04 


6)25 


I 0416 
6) 2500 
24 


a remainder we annex 
zeros to the dividend an 1 
continue the div sion In 
Example A ( 25 divided 
6 by 6) the quotient is 04 
40 and there is a remainder 
34 of I (really 01) In 
Example B we annex 
two zeros continue tie 
d vision and obtain the quotient 0416 Since the 
remainder 4 is more than one half of the divisor 0 
the quotient to the nearest ten thousandth is 0117 
2 Dividing a Whole Number by a Decimal Example 
C asks us to find how many 2 s there are m 4 IV e 

may easily discover the answer by think 

C 2)4 wg of 2 as There are five Jsml in 4 
there are four times five s or twenty s 
The answer is 20 that is 

4~i=4Xf=*20 

We get the same answer 20 if we annex a zero to the 
dividend and then divide as usual (Example D) An 
raxing a zero makes the dividend 
4 appear as 4 0 or 40 tenths The 
number of 2 tenths in 40 tenths 
obviously is 30 

In Example E the divisor is 02 
instead of 2 We annex two zeros 
to the dividend and the quotient is 
2 00 instead of 20 
Role When we divide a whole number by a d<*ci 
mal fraction we always annex to the dividend os many 
zeros aa there axe decimal places in the divisor The 
quotient then is a whole number If there is a re 
mainder »e may annex more zeros and continue the 
division The quotient is then a decimal mixed number 
In Example F we annex three 
zeros to the dividend 
All the above examples may 
be checked by multiplying the 
20 quotient by the divisor and com 

16 paring the result with the dm 

”40 dend In the last example we 
40 multiply 62 5by 0Sandget5 000 

— which is the same as the dividend 

3 Dividing a Decimal by a Decimal Sometmes 
there are decimal places ux both the divisor and the 
dividend If the number of decimal places in the di 


20 
2)4 0 

jOO 
02)4 00 


62 5 
08)5 000 
48 


2 13)6816 
639 
426 
426 


DECIMALS 

_ visor is greater than the number in the 
G 02) 4 dividend we annex zeros to the dividend 
to make up the difference In Ftample G 
we must annex one zero to the dividend The ex 
ample then becomes 02)40 The quotient is 20 
Example F (5 000 divided by 08) suggests what we 
should do if the number of decimal places in the divi 
dead is greater than the number m the divisor We 
6aw there that the number of decimal places in the di 
visor (2) plus the number in the quotient (1) equals 
the number in the d vidend (3) Or tl e number of 
decimal places in the dividend (3) minus the number in 
the divisor (2) equals the number in the quotient (1) 
Rule The number of dec mal places in the divi 
dend minus the number of places in the divisor equals 
the number of places in the quotient 
The same rule applies if the divisor and dividen 1 
are decimal mixed numbers Two illustrations folio v 
In Example H we divide C 816 by 2 13 The quo 
t ent is a 3 and a 2 Subtracting the number of deci 
M , 7 mal places in the divisor (2) from 

the number in the d vi lend (3) 
we obtain the number of decimal 
places m the quotient (1) Apply- 
ing the check of common sense 
" e see that we are dividing 6 and 
a fraction by 2 and a fract on 
Clearly the quotient must be about 3 If the figures 
of the quot ent are 3 and 2 the quotient must be 3 2 
In Example Inc ore to divide 2 65 by 1 30j Be- 
fore we begin the divis on we see that the quot ent 

mu«t lie about 2 W e also see that 

we cannot very well subtract the 
number of dec mal places in the 
divisor from the number of places 
in the d vidend to determ ne the 
number of places in the quotient 
There are three decimal places in 
1 304 but only two decimal places 
in 2 Co Before we begin to div ide 
we annex a zero to the dividend 
making it appear as 2 650 The quotient s 2 and there 
is a remainder of 42 Annexing two more zeros to the 
dm fend and continuing the dm* on we obtain the 
quotient 2 03 correct to two decimal places 

Decimals in the School Program 

The tendency in the modem school program is to in- 
troduce addition and subtraction of decimal fract ons 
late in Grade 5 1 miting the work to tenths ahd hun 
dredths In Grade 6 the subject is retaught thou 
sandths and ten thousandths are intro luced and ex- 
periences with multi pi cation and division are pro 
nded In Grade 7 after further re teaching the 
decimal system is extended to hundred thousandths 
and experence is provided with more elaborate ex 
amples in each of the four fundamental processes 
A review of the subject and some mention of six place 
decimals appear in Grade 8 In each of these grades 
the learmng of decimals is motivated by der x ng 
much of the problem material and many of tl e exer 
cises from realistic and interesting social situations 
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ANNOUNCING the BIRTH of a NEW NATION 


TN ECLARATION OF INDEPENDENCE. On July 4, 

^ 1776, the members of the Continental Congress 
assembled at the State House in Philadelphia to take 
up a matter of vital importance. Two days earlier the 
Congress had voted to declare the colonies to be “free 
and independent states.” Now they were considering 
how to announce that fact to the world. By the end of 
the day, the final wording had been determined and the 
Congress voted unanimously to adopt one of history’s 
greatest documents — the Declaration of Independence. 

The stirring phrases of the Declaration inspired 
the patriots to defeat the British military forces 
and thus guarantee their independence ( see Revolu- 
tionary War). Since that time the Declaration has 
been a source of pride and stiength for every geneia- 
tion of Americans. 

The Mcnement Toward Independence 

When the Revolutionary War broke out at Lexing- 
ton and Concord, April 19, 1775, few colonists desired 
independence. Most of them wanted 
only a larger measure of self-govern- 
ment within the British Empire. In 
June 1775 General Washington prom- 
ised to woik for “peace and harmony 
between the mother countiy and the 
colonies ” As late as September, 

Thomas Jefferson "looked w ith fond- 
ness towards a reconciliation.” 

Although they wanted to remain in 
the British Empire, most of the col- 
onies insisted that they have the 
right of self-government. As the 
year 1775 wore on, however, it be- 
came clear that both of these goals 
could not be achieved. Parliament 
would not lepeal the “five intoler- 
able acts” or admit that only the 
local assemblies could tax the col- 
onists. In August the king called 
the patriots “rebels,” and summoned 
all British subjects to aid in bring- 
ing them to terms. In December he 
removed the colonies from his protec- 
tion and blockaded their ports. In 
effect, then, the king had begun war 
almost a year before the Declaration 
was adopted. 

The rax ages of xxar were making 
the people mote and more bitter. In 
October 1775 the British burned the 
town of Portland, Ale., destroying 
the homes of a thousand people just 
at the approach of w inter. The siege 
of Boston inflicted severe hardships 
on its people. Then came the news 
that 20,000 Hessian troops had been 
hired to put dow n the revolt. “The 
king,” wrote Jefferson, “has plun- 
dered our seas, ravaged our coasts, 


burnt our towns, and destroyed our people.” The 
German mercenaries were intended “to complete his 
works of death, desolation, and tyranny.” On the 
frontiers he had aroused “the merciless Indian sax- 
ages, whose known rule of warfare” was the destruc- 
tion of women and child] en. If the colonists had to 
preserve their rights by fighting, then they had to hax e 
the means of making war and trading with other na- 
tions. They could not, however, secure aid abroad so 
long as they were British subjects, nor could they 
make a treaty of commerce w ith a foreign state. First 
they must declare themselves independent. 

The Declaration Is Framed 
The time was ripe. In January 1776, Thomas 
Paine wrote a vigorous pamphlet ‘Common Sense’. 
How, he asked, could the people at once fight against 
the king and profess their loyalty to him? The day 
of compromise had passed. “The blood of the slain, 
the weeping voice of Nature cries, ‘Tis time to part’. 


THE BIRTH OF A GREAT CHARTER OF FREEDOM 



Thomas Jefferson is discussing his draft of the Declaration of Independence with 
Benjamin Franklin, who is reading the document, while John Adams listens. This 
picture, painted by J. L. G. Ferris, hangs in Independence Hall, Philadelphia. 



Here is the va»t continent of North America suited to 
become the home of a race of free men let it no 
longer lie at the feet of an unworthy king Thousands 
of men read this challenge and accepted the idea of 
complete separation as inevitable 
In the spring of 1776 several states — North Caro 
lina taking the lead — directed their delegates in Con 
gress to declare for independence Virginia requested 
hers to make the necessary motion Accordingly one 
of her spokesmen Richard Henry Lee, introduced on 
•June 7 1776, a resolution which declared that these 
United Colonies are and of right ought to be Free and 
Independent States, that they are absolved from all 
allegiance to the British Crown and that all political 
connection between them and Great Britain is and 
ought to be totally 


dissolved ’ 

Since not all the 
states had yet told 
their delegates to 
vote for separation, 
this resolution wa3 
not immediately 
adopted But a com- 
mittee of five — 
John Adams, Thom- 
as Jefferson, Benja- 
min Franklin Roger 
Sherman, and Rob- 
ert Livingston — was 
appointed to prepare 
a statement of the 
American case Jef- 
ferson was chosen 
to draw up this dec- 
laration, for he had 
already won renown 
as a skillful and per- 
suasive writer He 
presented a rough 
draft to Adams and 
Franklin who sug 
gested 


BOSTON RECEIVES T' 



Kg 

The excited crowd is listening 


I DECLARATION 

‘Of Civil Government’ in defense o! the English 
Revolution of 1689 Nor did the Declaration actually 
establish the independence of the United States Jt 
merely stated an intention and the cause for action 
It must be converted into fact by force But once 
adopted there was no turning back 
The Declaration is a statement of the American 
theory of government and an explanation of the Revo- 
lution God had made all men equal and had given 
them the rights of life liberty and the pursuit of 
happiness The mam business of government was to 
protect these rights If instead it tried to take them 
from the people, they were free to discard it and 
to set up a new one in its place These ideas formed 
the groundwork of the new state governments 
DINGS or LIBERTY “ e 


Who had deprived 
the colonists of 
their natural rights? 
N ot Parliament, but 
the king Every 
abuse compUmed of 
was laid at his door 
He had never given 
America its rights 
the people had al 
ways been free, ac- 
cepting him only 
while he treated 
them fairly But now, 
by a long series of 
usurpations, he had 
' tried to make them 
slaves He had put 
through unpopular 
acts of Parliament 
with that intent 
Twenty-eevenspecif- 
wrongshadhecc 


th« Deduction of Independent* being re»d 

the Old Stxte House in Boston. Courier* cuiied copie* of the docu- _ H . . Toffer. 

meal to *11 P«rt‘ of the country end the news aroused greet enthusiasm. mitred ana Jener- 

' — recited them 


changes Then the 

corrected paper , , . , 

was brought into Congress tin Jane 28 On July 2 the The cobnuts took tbs stand o! protest against the 
Lee resolution was adopted Jefferson s Declaration king because if they acknowledged the authority of 
was debated until July 4 when it was adopted by Con- Parliament they could not easily refuse to abide by 
gress, with some modifications Contrary to early its laws They could however recognize the king as 
tradition the signing of the Declaration did not take a past symbol of their kinship with England without 


place on that day On July 19 a copy was ordered en 
groused on parchment This document was submitted 
to Congress on August 2 and signed on that date by the 
members present Members who were absent signed 
later at various times 

Origin of the Declaration 

Jefferson put little that was new into this famous 
document — the birth certificate of the United States 
Its ideas were the meat and dnnk of America at the 
tune They had previously been popular in England, 
John Locke had used them in his widely read book 


conceding that he had ever had any real power 
Moreover, if the Declaration had attacked Parka/- 
ment, it would have attacked the representatives of 
the British people Thun it would have blunted 
sympathy among the Engbsli for the American cause 
The king had powerful enemies at home who would 
be inclined to help the colonists if it wss felt that 
they were fighting solely against him To foreigners 
the Revolution would not seem to be a revolt against 
an unquestioned authority— only a defense of rights 
tong enjoyed and impossible to relinquish 
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Though cracked and voiceless, the Liberty Bell remains a symbol of the American faith. The biblical quotation (Lev. xxv, 10) 
around its crown says: “Proclaim liberty throughout all the land unto all the inhabitants thereof.” As the lower inscriptions 
show. Pass and Stow recast it in Philadelphia in 1753 (MDCCLIII). Made of bronze, it weighs 2,080 pounds. It is three feet 
134 ] high and fully twelve feet around at the lip. 
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According to report, when the Declaration was 
accepted on July 4 the Liberty Bill hanging in the 
Vlfry of the old Pennsylvania State House, now 
known as Indipendence Hall first proclaimed the 
news to the people of Philadelphia The firing of 
cannon and racing horsemen carried the tidings far 
and wide Washington had the Declaration read to 
his army, and its ringing sentences strengthened the 
morale of the troops The patriots everywhere now 
had a close-up picture of a smgle foe America’s 
grievances were no longer intangible laws, but the 
misdeeds of a man of flesh and blood 

The Liberty Bell, brought from London in 1752, 
had cracked open later that year when first used in 
Philadelphia It was tw ice recast by Charles Stow and 
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John Pais in 1753 before it proved satisfactory On 
July 8, 1776, it again fulfilled its purpose by summon- 
ing the inhabitants of the city to hear the reading 
of the Declaration Each vear thereafter, it brought 
the people together to celebrate the anniversary of 
the Declaration, until m 1835 it cracked while tolling 
for the funeral of John Marshall, the celebrated chief 
justice of the Supreme Court 
It has since remained in the hallway of the old State 
House of Philadelphia, an object of veneration It was 
lightly struck by officers of the city on April 6, 1917, 
w hen the United States entered the war with Germany 
Today the engrossed copy of the Declaration faded 
and almost illegible, is kept m a shrine of glass and 
marble in the Library of Congress 


Text of the Declaration of Independence* 

In CONGRESS, July 4, 1776 

Tke unanimous Declaration op the thirteen united Stubs or America, 


:X7)HEN in the Course of human events, it bo- 
comes necessary for one people to dissolve the 
political bands which have connected them with 
another, and to assume among the powers of the earth, 
the separate and equal station to which the Laws of 
Nature and of Nature s God entitle them, a decent 
respect to the opinions of mankind requires that they 
should declare the causes which impel them to the 
separation We hold these truths to be self 


establishment of an absolute Tyranny over these 
States To prove this, let Facts be submitted to a 

candid world He has refused his Assent to Laws, 

the most wholesome and necessary for the public 

good He has forbidden his Governors to pass 

Laws of immediate and pressing importance, unless 
suspended in their operation till his Assent should be 
obtained, and when so suspended, he has utterly neg- 
lected to attend to them He has refused to pass 


evident, that all men are created equal, that they are other Laws for the accommodation of large di»tncts 
endowed by their Creator with certain unalienable of people, unless these people would relinquish the 
Rights, that among these are Life Liberty and the right of Representation in the Legislature, a right in- 
pursuit of Happiness - — -That to secure these nghts, estimable to them and formidable to tyrants only 


Governments are instituted among Men, deriving 
their just powers from the consent of the governed 
That whenever any Form of Government be- 
comes destructive of these ends, it is the Right of the 
People to alter or to abolish it, and to institute 


He haa called together legislative bodies at places un- 
usual, uncomfortable, and distant from the depository 
of their public Records, for the sole purpose of fatigu- 
ing them into compliance wnth his measures He 

has dissolved Representative Houses repeatedly, for 


Government, laying its foundation on such principles opposing with manly firmness his invasions on the 

and organizing its powers in such form, as to them nghts of the people He has refused for a long 

shall seem mo«t likely to effect their Safety and Hap- tune, after such dissolutions, t.o cause others to be 
pmess Prudence, indeed will dictate that Govern- elected, whereby the Legislative powers, incapable of 
ments long established should not be changed for Annihilation, have returned to the People at large for 


light and transient causes and accordingly all ex- 
perience hath shewn, that mankind are more disposed 
to suffer, while evils are sufferable than to right 
themselves by abolishing the forms to which they are 
accustomed But when a long tram of abuses and 


their exercise, the State remaining in the mean time 
exposed to all the dangers of invasion from without, 

and convulsions within lie has endeavoured to 

prevent the population of these Stales for that pur- 
po c e obstructing the Laws for Naturalization of 


usurpations, pursuing invariably the same Object Foreigners, refusing to pass others to encourage their 


evinces a design to reduce them under absolute Des 
potism, it is their right, it is their duty, to throw 
off su<h Government, and to provide new Guards for 
their future security Such has been the patient 


migrations hither, and raising the conditions of new 

Appropriations of Lands He has obstructed the 

Administration of Justice, by refusing his Assent to 
Laws for establishing Judiciary powers— He has 


sufferance of these Colonies, and such is now the made Judges dependent on Ins Will alone, for the 
necessity which constrains them to alter their fonner tenure of their offices, and the amount and payment 


Systems of Government The history of the present 
King of Great Britain is a history of repeated injuries 
and usur pations all having in direct object the 

*Thn text follow* exictly the xptllmf 


of their salaries He has erected a multitude of 

New Offices, and sent hither swarms of Officers to 
harass our people, and eat out their substance He 
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has kept among us, in times of peace, Standing Armies 

without the Consent of our legislatures. He has 

affected to render the Military independent of and 

superior to the Civil power. He has combined with 

others to subject us to a jurisdiction foreign to our 
constitution, and unacknowledged by our laws; giv- 
ing his Assent to their Acts of pretended Legislation: 
— For quartering large bodies of armed troops among 
us: — For protecting them, by a mock Trial, from 
punishment for any Murders which they should com- 
mit on the Inhabitants of these States: — For cutting 
off our Trade with all parts of the world: — For im- 
posing Taxes on us without our Consent: — For de- 
priving us in many cases, of the benefits of Trial by 
Jury: — For transporting us beyond Seas to be tried 
for pretended offences: — For abolishing the free Sys- 
tem of English I-aws in a neighbouring Province, 
establishing therein an Arbitrary government, and 
enlarging its Boundaries so as to render it at once an 
example and fit instrument for introducing the same 

absolute rule into these Colonies: For taking away 

our Charters, abolishing our most valuable Laws, and 
altering fundamentally the Forms of our Govern- 
ments: — For suspending our own Legislatures and 
declaring themselves invested with power to legislate 
for us in all cases whatsoever. — He has abdicated 
Government here, by declaring us out of his Protec- 
tion and waging War against us. He has plundered 

our seas, ravaged our Coasts, burnt our towns, and de- 
stroyed the lives of our people. He is at this time 

transporting large Armies of foreign Mercenaries to 
compleat the works of death, desolation and tyranny, 
already begun with circumstances of Cruelty & perfidy 
scarcely paralleled in the most barbarous ages, and 

totally unworthy the Head of a civilized nation. 

He has constrained our fellow Citizens taken Captive 
on the high Seas to bear Arms against their Country, 
to become the executioners of their friends and 

Brethren, or to fall themselves by their Hands. 

He has excited domestic insurrections amongst us, 
and has endeavoured to bring on the inhabitants of 
our frontiers, the merciless Indian Savages, whose 


known rule of warfare, is an undistinguished destruc- 
tion of all ages, sexes and conditions. In every stage 
of these Oppressions We have Petitioned for Redress 
in the most humble terms: Our repeated Petitions 
have been answered only by repeated injury. A Prince, 
whose character is thus marked by every act which 
may define a Tyrant, is unfit to be the ruler of a free 
people. Nor have We been wanting in attentions to 
our Brittish brethren. We have warned them from time 
to time of attempts by their legislature to extend an 
unwarrantable jurisdiction over us. We have remind- 
ed them of the circumstances of our emigration and 
settlement here. We have appealed to their native 
justice and magnanimity, and we have conjured them 
by the ties of our common kindred to disavow these 
usurpations, which, would inevitably interrupt our 
connections and correspondence They too have been 
deaf to the voice of justice and of consanguinity. We 
must, therefore, acquiesce in the necessity, which de- 
nounces our Separation, and hold them, as we hold 
the rest of mankind. Enemies in War, in Peace 
Friends. 

We, therefoee, the Representatives of the united 
States of America, in General Congress, Assembled, 
appealing to the Supreme Judge of the world for the 
rectitude of our intentions, do, in the Home, and 
by Authority of the good People of these Colonies, 
solemnly publish and declare, That these United 
Colonies are, and of Right ought to be Free and 
Independent States; that they are Absolved from 
all Allegiance to the British Crown, and that all 
political connection between them and the State of 
Great Britain, is and ought to be totally dissolved; 
and that as Free and Independent States, they have 
full Power to levy’ War, conclude Peace, contract 
Alliances, establish Commerce, and to do all other 
Acts and Things which Independent States may of 

right do. And for the support of this Declaration, 

with a firm reliance on the protection of divine 
Providence, we mutually pledge to each other our 
Lives, our Fortunes and our sacred Honor. 


(Georgia) (North Carolina) (Massachusetts) 

Button Gwinnett William Hooper John Hancock 

Lyman Hall Joseph Hewes 
George Walton John Penn 


(South Carolina) 
Edward Rutledge 
Thomas Heyward, Jr. 
Thomas L} nch, Jr. 
Arthur Middleton 


(Maryland) 
Samuel Chase 
William Paca 
Thomas Stone 
Charles Carroll 
of Carrollton 


(Virginia) 

George Wythe 
Richard Henry Lee 
Thomas Jefferson 
Benjamin Harrison 
Thomas Nelson, Jr. 

F rands Light foot Lee 
Carter Braxton 

These are the 56 men who signed theDecIarationof Independence 

and the states they represented. Their actual signatures are 


(Pennsylvania) 
Robert Morris 
Benjamin Rush 
Benjamin Franklin 
John Morton 
George Clymer 
Janies Smith 
George Taylor 
James Wilson 
George Ross 


(Delaware) 
Caesar Rodney 
George Read 
Thomas McKean 


(New York) 
William Floyd 
Philip Livingston 
Francis Lewis 
Lewis Morris 


(New Jersey) 
Richard Stockton 
John Witherspoon 
Francis Hopkinson 
John Hart 
Abraham Clark 


(New Hampshire) 
Josiah Bartlett 
(Connecticut) 
William Whipple 
(Massachusetts) 
Samuel Adams 
John Adams 
Robert Treat Pains 
El bridge Gerry 
(Rhode Island) 
Stephen Hopkins 
William Ellery 
(Connecticut) 
Roger Sherman 
Samuel Huntington 
William Wiliams 
Oliver Wolcott 


(New Hampshire) 
Matthew Thornton 

shown on the opposite page. John Hancock, then presjdentof 
Congress, signed July 4. Most of the others signed August • 



In CONGRESS . July a, w*- 
^Se ^ *<»•«» States of^Xir 
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How NATIONS Honor Heroes 0/ PEACE an d WAR 


T~)ECORATiONS and Titles of Honor. Deeds of 
great bravery on tbe field of battle have been re- 
warded since eaily times. As far back as the 2d cen- 
tury b.c., Jonathan, the Maccabean, was awarded a 
golden button for successfully leading the Jews in 
battle against the Syrian army. Gold buttons and gold 
medals were among the first decorations used to honor 
heroic war service. 

The first English war medal was made in 14S0. Dur- 
ing the 19th century other nations began to devise 
decorations to bestow on war heroes. Today all great 
nations reward special valor and patriotic sendee 
with decorations of honor. Many of these awards 
may be won in peace as well as in war. 

The Highly Prized Medal ot Honor 

In the United States the highest award for valor 
is the Medal of Honor. Because it is given by the 
president in the name of Congress, it is often called 
the “Congressional Medal.” Army, Nary, and Air 
Force medals have separate designs but the rules 
governing the award are the same. 

The Medal of Honor is given to anyone in the armed 
services who “in action involving actual conflict with 
an enemy, distinguishes himself conspicuously by 
gallantry and intrepidity, at the risk of his life above 
and beyond tbe call of duty." That last phrase dis- 
qualifies all acts of courage, no matter how great, per- 
formed in the course of carrying out orders or as a 
part of a man’s service duties. In time of war the presi- 
dent may confer upon the highest commanders in the 
field the power to award this medal. Congress may 
also vote a Medal of Honor to persons not ordinarily 
eligible, as the award to Charles Lindbergh for his 
pioneer flight to Paris. Banking just below the Medal 
of Honor is the Marine Corps Brevet Medal, given for 
distinguished service in the presence of the enemy. 

Other Decorations for Valor and Achievement 

The next highest decorations for valor are the 
Navy Cross and the Distinguished Service Cross of 
the Army and Air Force. These medals are of equal 
rank and are given for “extraordinary heroism in con- 
nection with military operations against an armed 
enemy.” Next in rank is the Distinguished Sendee 
Medal, given by the Army, Navy, and Air Force for 
“exceptionally meritorious service in a duty of great 
responsibility.” This is a reward for men in adminis- 
tiative posts in peace as well as in war. It is the high- 
est noncombat decoration. 

The fourth ranking medal is the Silver S tar, awarded 
by all three sendees for gallantry in action. Next in 
importance is the Legion of Merit. This is awarded 
for meritorious conduct in the performance of out- 
standing sendees. Army, Navy, and Air Force men 
are eligible, as well as members of the armed forces 
of friendly foreign nations. 

The Soldier's Medal (also given to airmen) and the 
Navy and Marine Corps Medal are both presented for 
heroism not involving actual conflict with an enemy. 
The Bronze Star Medal is awarded to all servicemen 


except airmen for heroic or meritorious achievement 
“in combat against the armed enemy.” 

Air Force, Navy, or Marine avdators may leceive 
either of two medals. The Distinguished Flying 
Cross, ranking just below the Legion of Merit, is 
awarded for heroism or extraordinary achievement in 
aerial flight. The Air Medal, ranked just below the 
Bronze Star, is given for “meritorious achievement.” 

All sendees award a green and white Commenda- 
tion Ribbon to officers and enlisted men. It is awarded 
for proficiency in carrying out a particularly difficult 
noncombat assignment. 

The oldest decoration is the Purple Heart, founded 
by George Washington in 1782. Formerly it was given 
for “singularly meritorious acts,” but the award now 
goes to all those who have been wounded as a result 
of enemy action. All sendees award a Good Conduct 
Medal to enlisted men who honorably complete a 
specified period of active duty. 

Prior to 1949 enlisted men received $2.00 a month 
additional pay for most of these decorations. Serv- 
icemen wear medals only' on occasions of full-dress 
ceremony'. At other times the decorations are repre- 
sented by' rosettes or sendee ribbons worn in order 
of precedence on the left breast. If the same award 
is merited a second time, the Army and Air Force 
give an Oak Leaf Cluster; the Navy', a Gold Star. 
This cluster or star is worn on the ribbon of the origi- 
nal decoration. In case of posthumous award, presen- 
tation is made to the next of kin. 

American Service Medals Before 1941 

In addition to decorations of honor, the United 
States, prior to its entry into the second World War, 
issued Sendee Medals to all qualified officers and 
enlisted men. These medals were awarded to all mili- 
tary' personnel who had taken part in specified cam- 
paigns or during the emergency period the medals 
represent. The following awards were earned by hon- 
orable service only' - . 

Army Service Medals — Civil War, Indian Campaign, Span- 
ish Campaign, Spanish War (noncombat service), Cuban 
Occupation, Puerto Rican Occupation, Philippine Campaign, 
Philippines Congressional (McKinley) Medal, China Ca m " 
paign, Cuban Pacification, Mexican Service, Mexican Bor- 
der, Victory Medal (first World War), and Army of Occupa- 
tion of Germany. 

Nary and Marine Corps Medals — Civil War, Expeditionary 
Medals (initial award 1874), Spanish Campaign, Philippine 
Campaign, China Relief Expedition, Cuban Pacification, 
Nicaraguan Campaign, Mexican Service, Haitian Campaign 
(1915), Dominican Campaign, Victory' Medal (first nor 
War), Army' of Occupation of Germany, Haitian Campaign 
(1919-20), Second Nicaraguan Campaign, Yangtze Service, 
and China Service. , . 

The Victory Medal was awarded to all who served in 
the first Woild War and in later campaigns in Russia 
and Siberia. Battle clasps worn on the ribbon of the 
Medal were awarded to those who took part in one or 
several of 19 specified engagements. Those who sav 
service abroad but not in the front lines earned a clasp 
naming the country where they served. Similar clasps 
indicated the nature of naval service performed. 
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The founagbe, a braided cord worn about the left fantrymen and medical personnel could add a small 
shoulder, was awarded to units of the American Army silver star to their badges for service in Korea 
cited by the French for distinctive service Additional pay for all these badges was abolished 

Awards Given for the Second World War in 1940 Personnel now engaged in duties involving 

When American forces began to light in the second extra hazard are rewarded with special ‘incentive 
World War, additional fampnign medals were author pay (see Army) Other medals and badges p™ 
ized These were awarded to mem ... ... 

here of the land, air, and naval forces 
who served m the three large the- 
aters of operation— American Eu- 
ropean African Middle East and 
Asiatic Pacific Small bronze stars 
on a theater nbbon indicated partic- 
ipation in battles within the area 
A Bilvcr battle star was worn to 
represent five bronze stars berv 
ice in a beachhead battle or inva 
sion was indicated by a small bronze 
arrowhead S milar decorations 
were awarded to members of the 
Coast Guard and Merchant Mai me 

Three allitional campaign rib- 
bons were cieated by the Ph hppine 
government These were awarded 
American fight ng men for Ph lip- 
pme Defense 1941-42 Philppine 
Lilie ration 1944-45 and Philip- 
pine Independence 1945-46 

Three special medals were 
awarded during the second World 
\\ ar the American Defense Serv ice 
Medal to all who served some pe- 
riod between Sept 8 1939 and Dec 
7 1941 the World War II Victory 
Medal to all members of the armed 
forces who served between Dec 7 
1941 and Dec 31 1946 and the 
Army of Occupation Medal to 
those who served at least 30 days 
in the occupation armies 

New medals w ere created for serv "*ouj « c h l« .* m.’o 
ice m the cold war The Humane con duel Mea.i w u 
Action Medal was awarded for work 
in the Berlin a rhft 1948-19 Members of the armed 
forces who served in Korea between June 27 195(J and 
July 27 1954 were given two medals — thelvoietnand 
the United Natons Major battles were represented 
on the blue and white koiean ribbon by bronze stars 
Beginning 


awarded for excellent marksman- 
ship with small arms (rifle and pistol) 
and automatic weapons 
Awards to Units and Civilians 
In addition to decorations aw ard- 
ed to individuals recognition was 
also given to Army and Navy organ 
izations that served with d sanc- 
tion in combat The Army Distin 
guished Unit Citation went to Units 
which were cited for outstanding 
performance of duty in action 
against an enemy The Navy 
aw arded the Presidential Unit Cita- 
tion to ships aircraft and naval or 
Marine units for outstanding per- 
formance in action on or after Oct 
16 1941 ’ Members of units twice 
cited were authorized to wear a 
citation ribbon with an Oak Leaf 
Cluster (or Gold Star) on the right 
breast of the uniform 
After the proclamation of a na 
tional emergency on Sept 8 1939 
the President authorized two decor- 
ations for civilians of the United 
istate8 and friendly foreign nations 
The Medal for Ment was awarded 
for exceptionally meritorious con 
duct in the performance of outstand- 
ing services The Medal of Free- 
dom with degree went to those 
who distinguish themselves by mer- 
itorious achievement or mentonous 
service to the United States in the 
prosecution of the war against an 
enemy The degrees, ranked from 
h gl to low in order of precedence, are Gold Palm 
Silver Palm and Bronze Palin The Medal without 
degree w equal to the Bronze Star Medal 
Three other civilian awards created during the 

_ second World IV ar went to the men and ships of the 

1953 the National Defense Medal was Merchant Marine They were the Meichant Marine 
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n for honorable service after June 27 19oO 

Badge* Awarded for Skill anil Courage 

During the second VV orld W ar and after foot sol- 
diers earned the Expert Infantryman Badge by attain- _ - - 

ing certain standards of proficiency e*tabl shed by the is the Victoria Cross established by Queen Victoria 
Army The Combat Infantryman Badge was awar led in 1856 It may be awarded to men of ali ranis in 
for exemplary conduct in action against the enemy the army and navy but only for a signal act of ton 
Me.wle.re of the Medical Corps attached to infantry spicuous bravery in the presence of the enemy From 
units received the Medical Badge for services during 1912 to 1947 native officers and men of the Indian 
combat operations Ad htional badges were awarded army were eligible So h gh is the standard set for 
fir diving duty ghler service parachute jumps and the V C as it is (ailed that during its first 50 
other hazardous duties Beginning in 19 j 1 combat in years less than COO w ere issued 


Distinguished Service Medal, the Combat Bar, and 
the Gallant Ship award 

Britain ■ Victoria Crow 
The highest honor a British fighting n 
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The Distinguished Service Order (D.S.O.) is given 
to British army and navy officers for conspicuous 
merit in time of war, including heroism under fire 
or other important services in the field. It was 
founded in 1SS6. It illustrates a type of distinction 
in which the receiver of the award becomes a member 
of an honorary' order, or society. The Distinguished 
Conduct Medal, given to noncommissioned officers 
and men in the ranks, corresponds to the D.S.O. of 
commissioned officers. 

In the second World War, Canada established an 
award of its own, called the Canada Medal. This was 
given to civilians and members of the armed forces 
“for meritorious service above and beyond the faithful 
performance of duties.” 

Several British decorations were created during the 
first World War: the Military Cross, for commissioned 
and warrant officers below the rank of major; the 
Military Medal, for noncommissioned officers and 
civilians for acts of bravery in the field; the Dis- 
tinguished Service Cross and the Distinguished Serv- 
ice Medal, both naval decorations. 

France’s Legion of Honor 

Membership in the French Legion of Honor, one of 
the most famous of all distinctions, is awarded for 
meritorious service to France in military or civil life. 
A scientist may receive the decoration for some 
valuable discovery', or a soldier for an act of con- 
spicuous bravery'. The order was founded by' Napoleon 
in 1S02. Membership may be conferred upon for- 
eigners as well as Frenchmen, and upon women as well 
as men. The French Croix de Guerre, established dur- 
ing the first World War, and the Mddaille Militaire, 
founded by Napoleon III, are the two most noted 
decorations for purely military services. 

Decorations of Other Countries 

Germany’s highest military' decorations are the 
Order for Merit ( Ordrc pour Ic Merite), instituted in 


1665, and the Iron Cross, instituted in 1813. The Iron 
Cross was so freely bestowed during the first World 
War that it lost some of its value. But during the 
second World War the Nazi government restored it 
as a mark of extraordinary mili tary distinction. 

The chief Italian decoration is the Military Order 
of Savoy. In Belgium the highest distinctions are the 
Order of Leopold and the Military Cross. Japan’s 
highest military decoration is the Order of the Golden 
Kite. Two of the principal awards given by Russia to 
its military heroes are the Order of Suvorov medal 
and the title of “Hero of the Soviet Union.” 

Awards to Groups of Heroes and to Civilians 

Occasionally the heroism of whole groups of fight- 
ing men is commemorated. In the second World War, 
161 survivors of the United States cruiser Helena, 
sunk by the Japanese, were honored for their gallant 
fight ag ains t the enemy. For the first time in Amer- 
ican naval history the ship too received a unit 
citation. Later a United States merchant vessel — the 
Liberty ship Samvel Parker — was presented a Gallant 
Ship Award . The ship had been in heavy action in the 
Mediterranean for six months of 1943 and had sur- 
vived repeated bombing attacks during the invasion 
of Sicily. Also during this war an entire division of 
American air-borne troops (the 82d) received the 
Presidential unit citation for gallantry* in action. And 
the Russian army was awarded the Sword of Stalin- 
grad by the British populace. 

Civilian heroism also is rewarded, both in wartime 
and peace. Britain’s George Medal is given to civil- 
ians for conspicuous bravery' during enemy attacks. 
In the United States the Carnegie hero medal is given 
to people who display unusual bravery in saving or 
attempting to save human life. Even animals are re- 
warded for their brave acts; a United States War 
Department ruling permits the awarding of a citation 
to war dogs that perform meritorious service. 


Titles of Nobility and 

'T'lTLES of nobility* date back to feudal days, but 
- L they do not mean the same as they did then. 
Today* they indicate the social rank of a person 
whereas in the old days of knights and ladies, they 
were the marks of responsibility'. The man who had 
a title had duties to perform, and held his rank in 
court because of that. (See Feudalism.) 

At first the only titles were count and duke. 
“Count” comes from the Latin word comes which 
means a companion of the king. “Duke” comes from 
the Latin word dux, a leader. The dukes were in 
charge of sections of the country or parts of the 
army, and had to lead their armies in battle. The 
counts were the chiefs of sections of the country, 
such as provinces in France or counties in England. 
These titles came to mean the right to rule a part of 
the country, and they were hereditary*, passing from 
father to son. Thus they became titles of nobility*. 
“Comes” and “dux” (the Latin forms of these words) 
were used by Charlemagne. When his empire broke 


IN hat They Stand For 

up, the titles survived in different parts of Europe, 
finall y in France becoming “comte” and “due” and 
in Germany* “graf.” 

When the Normans conquered England, they 
divided the country and entrusted the administra- 
tion of the counties to “earls,” who were of the same 
rank as continental “count", ” and their wives were 
called “countesses.” Under the earls were the men 
who had smaller grants, but ranked above their 
knights. At first all the nobility were called “barons, 
which meant “men of quality.” Later it became the 
specific title of the lesser nobility. To give princes and 
relatives of the king a higher rank than the earl-. 
King Edward HI in 1337 created the title of “duke, 
to rank above that of “earl,” by making Edward, 
the Black Prince, the Duke of Cornwall. Today the 
highest rank of nobility next to the king or queen 
and the royal princes is that of duke. Now there are 
few English dukes not of royal blood. Occasionally 
there are exceptions, such as the Duke of Wellington* 
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whose ancestor won his high rank by achieving bril- 
liant military victories. 

Titles of Peers and Others 

The frontiers or “marches” of the feudal kingdoms 
were often attacked by an enemy, and the head of 
such a district was called a “marquis” or “marquess.” 
The first marquis in England was created in 13S5, 
and was given a rank between that of duke and earl. 
Then between the earls and the barons were created 
“viscounts” (meaning vice-counts ) ; the first was 
created in 1440. All these titles were given to the 
heads of districts and the holders of great estates. 
Under them were the knights and their squires ( see 
Knighthood). The knights were not of the peerage 
(nobility), and their rank was not hereditary. In 1611 
King James I created from the landed gentry an order 
of hereditary knights called “baronets.” These 
hereditary knights rank between barons and knights 
and add after their names the abbreviation “bart.” 

The term “esquire,” at first apphed to the young 
man who bore the knight’s slueld and lance, has so 
far lost its original significance that nowadays it is 
given by courtesy to anyone called a gentleman. 

In the United States, the word * mister” or “mas- 
ter” is used for ever}- male. Originally, however, it 
was the title of a gentleman, a rank between the squires 
and the ordinary people. Mister (master), like hcrr in 
Germany, and monsieur ^my lord) in France, has 
come to be used indiscriminately when addressing a 
man in a polite way. 


Differences in English and Other Titles 

While in England titles have a definite relation- 
ship to each other, this is not true e\ eryw here Many 
little states that grew up in Europe were absorbed in 
empires and separated again until there were many 
rulers of independent countries who could bestow 
titles. In France certain of the lesser titles could bs 
taken by landed proprietors. Abo, in Europe, the 
title was a family honor, not a personal honor. Ir 
England only the oldest son could inherit the title 
according to the law of primogeniture; but in man\ 
European countries all sons of a count, for example 
were also called counts. 1 

. . In F ™ nce tlttes were abolished after the Revolu- 
tion. Then Napoleon I created a great manv new 
titles, and Louis XVIII, after his restoration, added 
many more; in addition all the old titles were revived 
while those given by Napoleon were retained The 
resolution of 184S again forbade titles, but Napoleon 

When 6 ^ ne 'I 'T\ and old ones ' vere again rerived 
were ^ t 3nce fi " al 7 k ecame a re Public in 1870, titles 
were not even mentioned in the constitution, and 
today are held as a courtesy. 

n , Ti , tles for Sons °f Noblemen 

Eourtesy titles are also found in Fmrlmri — i. 
.on, of the throe hi s he,t tntfaof n„ b S*"« 

Eaten a title below that of their father. Thus the 
eldest son of a marquis is usually referred then 
earl, and given one of the minor tite thi^ ■ 
actually held by his father; legally, he is onlv s 
commoner. Younger sons of a^nj, 


viscount. The present Duke of Wellington lias among 
others two titles of marquis, two of earl, two of ids. 
count, and two of baron, besides his Spanish, Por- 
tuguese, and Dutch titles. His eldest son, therefore, 
is called Marquis Duro, and his grandson is called 
the Earl of Mornington. 

Strictly speaking, titles are not personal property. 
The lands (and the titles and duties that went with 
them) were first granted by a king at his pleasure, 
and could be taken back by him. So titles can be lost 
and revert to the king, when the line dies out, or 
because of some crime committed by the holder. 
Where democracies have succeeded kings, the legis- 
latures often have abolished titles. The Constitution 
of the United States (Art. 1, Sec. 9) says that no title 
of nobility' shall be granted by the United States, 
and persons in the government sendee are prohibited 
from accepting honors from foreign countries without 
the consent of Congress. Also, persons who wish to 
become naturalized citizens are required to drop all 
titles they may have held in their native lands. 

How British Titles Rank 

For men, the order of precedence among the British 
nobility runs thus: king, dukes of royal blood, other 
dukes, marquises, eldest sons of dukes (marquises by 
courtesy), earls, eldest sons of marquises (earls by 
courtesy), younger sons of dukes (earls by courtesy), 
viscounts, barons of the nobility, baronets, knights 
of various grades, esquires, and gentlemen ranking 
below the peerage. Within each group there is a 
careful ranking of individuals depending on the date 
the title was created, and whether it is English 
British, Scottish, or Irish. 

Precedence in a democracy such as the United 
States is based upon the position which the individual 
holds in the nation’s government. Thus, in official 
Washington there is fairly' well-defined precedence— 
the president, rice-president, ambassadors, justices, 
ministers, speaker of the house, cabinet members, 
senators, etc. 

In Great Britain the proper form of address in 
conversing with the nobility' is somewhat confusing 
Knights are always called Sir, but if Mr. Eichard 
Johnson is made a knight, he is not called Sir Johnson, 
but instead Sir Richard, or Sir Richard Johnson. 
Tins is because when knights were first created, people 
did not have family' names. Titles of nobility are dis- 
tinct from the actual name of the holder, so if Sir 
Richard Johnson is made a baron he keeps his family 
name, although he may' take a new title, such as 
Baron of Aarondale. He is then addressed as Lora 
Aarondale. Dukes and duchesses are always addressed 
as such, hut the other nobles, including these by 
courtesy' only, are addressed as Lord or Lady 
Lounger sons of earls, and sons of viscounts and 
barons (these do not have courtesy' titles) are ad- 
dressed as Honorable (Hon.), but use the given name 
and the family- name, not the title. 

Addressing British women is even more complicated- 
i.len hold titles for themselves, but women may rant 
only because their father held a title or because they 
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mamed a man with a title or w ere themseh es gives a founded a 1399 three eUwe* — Ko ghts ol the Crand Cross 
rank A lady who has that title because of birth c °J°™ a t“fer» (K C B ) and Compan ona 

(the daughter of a duke marquis or earl) uses it <GCMG KCbta 'aid CM G) 'otw'finofh'orlfe™ 


with her given name as Lady Alice, but if ahe 
quires it by marriage 
she uses it with her hus- 
band a name Thus a 
knight or a baronet 
may be Sir Richard 
while his wife is known 
as Lady Johnson The 
rank of dame is the 
feminine equivalent of 
knighthood It 
phed not only 
wives and widows 
knights and baront 
but is conferred 
bile as for example 
Dame of the Order of 
the British Empire 
The heads of the 
Church of England the 
Archbishop of Canter- 
bury and the Arch 
bishop of York and a 
certain number of bish 
ops are members of the 
House of Lords and 
rank aa members of 
the Bnt sh peerage or 
dmary bishops rank 
just above barons Car- 
dinals of the Roman 
Catholic church are 
called princes of the 
church and many 
pnesta who are not 
b shops are granted the 
title monsignor 
which is equivalent to 
my lord The pope 
also may confer the t tie 
Of count on lay per- 
sons The Golden Rose 
consecrated by tbepope 
and conferred on some 
distinguished individual 
church or community is 1 
rank (see Crusading Orders) 

Order* of Knighthood 

The rank of kn ghthood is frequently conferred by 
the Br tish sovereign today in recognition of special 
Services in politics literature or science 

Among the important Br tuh o de » are there Order of 
the Garter established br Edward III about 1318, and con 
sistrng cb efly of mernbe a of the royal family Its motto * 
Hon «oit qui mol u pc™ ( Evil be to lnm who evil thinks ) 
membership a ndcated by the letters K G sltsr 
name the Order of the Tb etle an ancient Scott sb order dat- 
ing I c,m 1837 m t ala K T Order of St Pat ck for Ire- 
land created n 1788 n tiaia fa F Order of the Bath 


e the O del of the S' 


te ) Order 



(GCS 

of the Ind an Etnp re 
(GCXE etc ) \ ctonan 
Order (GCVO etc) 
and Order of the British 
Emp re 

The chief order* of 
kn ghthood in other coun 
tr es are the Order of the 
Golden Fleece (Spa n and 
Austria) O der of the An 
nuns ata (Italy) Order of 
the Black Eagle and Order 
of the Red Eagle (Pruas a) 
and Order of the Chryaan 
theraum and Order of the 
Fining Sun (Japan) 

The papal order* of 
kn ghthood for d at n 
jshed laymen are ( a the 
Jer of the r mportance) 
the Sup erne Order of 
Cb at Order ol P us IX, 
O der of St Gregory the 
Great Orde of St 8ylveB- 
ter Order of the Go den 
Mil t a or Golden Spur 
and Order of the Holy 
Sepulchre 

Many m nor order* 
pean count rs are merely 


dial oi 




i honor of the highest 


confer no 1 1 e or preced 
cnee Example* of these 
in Eng and a e the Order 
of Mer t and the Com 
pan on* of Honour 
Other honor* are 
conferred by un ver 
t t es and learned *o 
c et es throughout the 
wor d Un era ties g ve 
honorary degrees for out- 
stand ng work in al 
moat any f eld of en 
deavor Learned eocie- 
ties auch aa the French 
Academy the Royal So- 
c ety (Br tieh) and the 
Amer can Academy of 
Art* and Letter* recog 
n to d at ngu abed 
t by nv 

ind by medals and prat! 

DEER Of all the wild animals of North Amer ca 
the best fnend of the early pioneers was the white- 
tailed deer Its flesh (venison) formed their main 
food— indeed it saved their lives when crops faded 
and from its hde they cut their sturdy buckskin 
jackets breeches and moccasins as the Indians had 
done for centur es 

The deer family includes about 60 Species ranging 
in size from the huge Alaska moose down to the 
Chilean pudu wh ch is almost as small as a rabbit 
The best known of the larger species— the moose the 
elk the canbou and the reindeer— are described in 
separate articles Here we shall dscu«s other Bpe- 
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flow A DEER RENEWS ITS ANTLERS 



cies that are especially 
teresting or useful. 

Life and Habits 
of the Whitetail 

The white-tailed, or Vir- 
ginia, deer still abounds in , , 

northern Michigan, Wiscon- ,r -^ 
sin, Minnesota, and Canada ; > ’ | 
and smaller whitetails are 
found in some of the South- 
ern states. The northern 
whitetail male (called a buck, 
or stag) weighs up to 300 pounds and 
stands three and one-half feet higii at the 
shoulder. From the buck’s antlers, which 
curve forward, rise five or six unforked 
tines. The female (doe) is smaller and 
has no horns. 

Whitetails are reddish brown in summer 
and gray in winter. Their bellies and the 
undersides of their tails are white. When 
they' run, they lift their tails straight up 
like white flags. The young fawns have 
reddish coats spotted with white. 

A young buck in his second year devel- 
ops his first pair of spikelike antlers. Each 
spring he sheds them and a larger set 
grows in. By his sixth year his antlers 
are fully grown and do not change much 
after the annual shedding (see Horn). His 
average span of life is ten years. A buck 
can gallop three or four miles at a speed 
of 25 miles an hour. 

Whitetails browse on grass, leaves, 
acorns, nuts, and water plants. They en- 
joy long swims at sundown. In winter they' 
trample the snow to form “yards,” in 
which they huddle for protection. They eat dried 
grass and moss from the bared patches. 

The autumn mating season transforms timid bucks 
into fierce fighters. With eyes bloodshot and necks 
puffed out, they rush together head-on, struggling 
until one of them is driven off, leaving the does of 
the herd to the victor. Sometimes their antlers lock 
tight and two bucks die together. 

Deer of Western North America 

In the western mountains of North America lives 
the mule deer, which has ears nine inches long. The 
buck weighs 150 to 200 pounds, and has forked tines 
on his antlers. The mule deer is rusty brown in sum- 
mer and gray in winter. He has a white tail tipped 
with black; and he holds it down when r unnin g. He 
runs stiff legged, bounds high over rocks and gullies, 
and lands on all fours. 

The Columbian llacktailed deer lives in moist forests 
along the Pacific coast. He has a black tail (white 
underneath), which he holds straight out when he 
runs. His antlers resemble those of the mule deer. 

Deer in Central and South America 

Through grasslands from southern Mexico to Para- 
guay steal the brown brodxls. They are only one and 



one-half feet tall, and the buds 
fight with spike antlers less than 
five inches long. The larger red 
brockets (two and one-half feet 
tall) live in the jungles. 

Tlie Chilean pudus — the small- 
est deer in the w orld — are about 
a foot high and have spike horns. 
High up in the Andes roam the 
gray, heavy-bodied guemals (or 
huemals). They' are somewhat 
smaller than the average white- 
tail and have curious Y-shaped 
antlers, forked near the base. 

In the w et low lands of east- 
ern South America are found 
large marsh deer, four feet tall 
They have a peculiar rocking 
run and travel easily over 
swamps that mire their pur- 
suers. Their antlers resemble 
the mule deer’s. The reddish- 
brown pampas deer stand only 
two and one-half feet high. 
Hunters can smell them a mile 
away', for they exude a strong 
scent from sacs in the hind feet. 
European Deer 

The red deer, famed in the 
stories of Robin Hood, 
ranges through Europe and 
into Iran and northwest Africa. 
It is distinguished by a long 
fringe of hair at its throat. The 
hart (stag) stands about four 





1. This white-tailed buck in the spring has shed its last ye ar’ s 
antlers The new ones are merely bumps at the base of the 
ears. Pictures 2 and 3 show the growing antlers coated with 
‘‘velvet a fuzzy skin that covers and nourishes them while 
gey are still soft. 4. The velvet begins to rub off in the faU. 
Here it hangs in ragged strips about the ears. 5. All the vel- 
vet is gone, and the winter fighting antlers have reacbefl 
their full growth and hardness. 
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I 10W GOOD everything smells this mom 
I 1 I lag thought White Tail the young 
A II deer as he went along a forest pathway 
* It was a fine morning late in summer 
and White Tail was on his w ay to a near by stream to 
breakfast on the rushes and water weeds that grew 
there His small pointed hoofs made scarcely a sound 
as he walked and his long ears were pointed forward 
alert and h ten ng Those ears caught every small 
sound and warned him of danger while it was yet a 
long way off 

Though the sun had just risen many of the fo e t 
creatures were already abroad They looked at h m 
admiringly He w as a hand ome young deer with his 
slim legs and his r ch brown summer coat that glis- 
tened almost red vhere the sun reached it 

Good morning White Tad a squ rrel called out 
from a tree What a fine fellow you are growing to 
be' 

Thank you Squirrel White Tail answered 
I have grown a good b t haven 1 1? 

Indeed you have said the Equirrel Why last 
year you were only a little fawn You couldn t go 
anywhere without your mother 

Yea White Tad answered qu chly I used to be 
afraid to leave her But now I go about alone when 
ever I like 

Well don t let it make you too proud or you will 
get into trouble sa d the squirrel as it whisked down 
the tree and scampered away 
White Tail was greatly plea ed that the squirrel had 
noticed ho v much he had grown and he held hia 
small head high as he went along. 


What a fine ft-llow sa d the Squ rrel 

Presently as he stopped to nibble at a bush be de 
tl e path a pair of branching antlers was suddenly 
lifted and there stood an old stag looking r ght into 
his eyes 

Escuse me the young deer said politely I 
d dn t know you were feeding here I am White Tail 
and I only wanted to eat a few leaves from this bush 
I didn t mean to startle you 

You d dn t startle me the old stag sad I knew 
you were comm 0 I heard a squirrel chattering witl 
you and once I heard you paw the ground when you 
stopped to bro -se 

White Tail was ashamed at the old stag s words 
for he knew that one of the first things a young deer 
should learn was to pass through the forest without 
making any no se I will be more careful nest time 
he thought Then looking curiously at the old stag 
he asked Aren t you a stranger here? I don t re- 
member see ng you before 

Yes I am a stranger the old stag told him and 
I have come from a great distance I wonder if you 
could tell me where I can find some salt he went on 

I do not know the country around here and I am 
hungry for salt 

hes sir White Tail answered I know where 
there is plenty of salt If you will come along with 
me I will show you 

The two deer set off torether through the forest 
At first White Tail felt a Little shy but presently he 
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ventured to say, “ What a 
fine pair of antlers you have, 

Old Stag! I never saw such 
huge ones before.” 

“There are plenty of ant- 
lers as large as mine,” the 
old stag told him. “Some 
are even larger. But my 
antlers have served me well 
in many a fight.” 

White Tail felt a new re- 
spect for this old stag w ho 
had come from such a dis- 
tance, and who spoke so 
quietly about the fights he 
had had. “I wish my ant- 
lers were large,” he said. 

“It must be fine to have 
big antlers to fight with.” 

“It is,” the old stag answered. “But there are 
times when I have no antlers. Did you know that, 
White Tail?” 

“No,” said White Tail, in amazement. “What hap- 
pens to them’ ” 

“Each year, in winter, they fall off,” the old stag 
replied. “And then for a while I have no antlers at 
all.” 



The old staglookedatthe 
two small spikes growinj 
out of White Tail’s head 
and he was a little amused 
at the young buck who was 
in such a hurry to grow up 
“You will have plenty of 
fights when you are older.” 
he said, “but there are 
manj- tilings that you must 
learn before }our antler 
are ready to fight with.' 

“What things?” White 
Tail asked. 

“Well,” said the old stae 
“I noticed a moment aeo 
that you stepped on a dead 
twig and snorted when it 
snapped under your feet 
You must learn to be quiet in the forest. You must 
not snort. You must not make any noise atall. For 
if you do, some day the Hunter will find you, and 
then you will be sorry!” 

White Tail stopped in his tracks. “What is the 
Hunter?” he asked. “I do not know him.” 

“The Hunter is a danger,” the old stag said. ‘ He 
comes into the forest to look for us, and if he sees us, 


“Will mine do that, too’” asked White Tail. 

“Yes, your antlers will fall off in the winter, and 
new ones will grow again in the spring. For a long 
time after the antlers begin to grow, they are tender 
and easily hurt. So they have a soft, velvety covering 
to protect them. But when the time comes, we rub 
the covering off against a tree or bush, and then our 
antlers are fine and hard again, and we are ready to 
fight with them.” 

“I hope my antlers will soon be hard,” White Tail 
said, “and then I will fight with them.” 


he tries to kill us.” 

“Tell me more about him,” "White Tail said 
anxiously. “Won’t you?” 

“No,” replied the old stag, “I want to hurry ate 
to that salt lick. You ask your mother. She will tell 
you all you need to know.” 

Now they had reached the edge of a shallow ravine 
White Tail turned from the path they had been follow- 
ing and led the way through dense underbrush outinto 
a wide, w ell-beaten runw ay. “This is the road to the 
salt lick,” he said. “We’ll soon be there now.” 




The old stag had seen such paths before It has 
taken a long time to make a runway like this he 
said The feet of many deer have parsed this way 
Soon they were in a rocky glade where a number of 
other deer were eagerly licking the soft salty earth 
at the edge of & little stream White Tail and the old 
stag at once hegan to lick up the salt that tasted so 
good 

After a little while the young deer raised his head 
and looked about him The old stag had not yet had 
Ins fill of salt so White Tail went over to some 
scrubby bushes and peeped through them At first 
he saw nothing to interest him but a moment later 
he caught sight of two small fawns on the ground not 
far away Pushing his way through the bushes he 
spoke to them 

Hello little fawns* I didnfc see you at first 
because the white spots on your bod es fooled me 
They look like patches of sunshine on the grass 
Our mother says that is why we have these wh te 
spots one of the little fawns answ ered shy ly They 
help to hide us from sight 

I know White Tail said I had them too when 
I was as small as you But mine have gone now and 
yours will go before winter comes You will have 
another coat for winter It will be thick and warm 
and it will not be spotted 

I don t want another coat Fa d one of the 1 ttle 
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AH deer change their coats before winter gets here 
You have never seen a winter and you don t know 
what it is like It is a cold time and the deer live 
together in the forest Last winter the snow was piled 
so deep on the ground that we could not walk through 
it at all and we had to keep paths open everywhere 
I was hungry most of the time for there was nothing 
to eat except a few small berries and the young 
branches of trees and now and then a 1 ttle dry grass 
and moss that we piwed up from under the snow 
That seems very strange said the fawns We 
ha\e always had all we wanted to eat We don t 
understand such things at all But we must not talk 
any more now Mother told us to keep very quiet 
until she came back to us 

W1 ere is your mother? White Tail asked 
She is over at the salt lick hut she will be back 
soon She never leaves us very long 

Don t you wish you were big enough to go about 
alone the way I do? White Tail asked Watch 
me now! See how fast I can run 1 

He gave a leap into the air and ran a little distance 
his small head held high his short white tail erect 
Then he turned and ran back and this time he did 
not stop beside the little fawns but ran on into the 
rocky glade 

Aren t you forgetting what 1 told you about keep- 
ing still? the old stag scolded lum You run about 
making as much noise as though there were no such 
thing as a Hunter m all the world 

I forgot White Tail sa d I only wanted to 
show he fawns how fast I could run 

You mustn t be too proud or you will get into 
trouble said the old stag just as the squirrel had 
sa d earl er in the morning 

Im sony White Tail answered 111 try to 
remember next time 

All nght said the old stag And now suppose 
we look for something green to eat 

I would like that White Tail told him I know 
a stream where w a ter hi es and rusl ex grow Shall we 
go there now Old Stag? 

Yes the old stag replied that will be fine 
There is nothing better to eat than rushes and water 
plants Besides he added the flies are beginning 
to bother me and I will be glad to splash abo t in 
the water for a while 

When they reached the stream the two deer swam 
at once to the other side where the rushes grew 
thekest 

White Tail liked to swim almost as well as he Uked 
to run After they had eaten all they wanted of tl e 
fresh green leaves and the tender stems he swam 
about in the cool water while the old stag rested on 
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the shore and chow ed his cud. Tiie young deer would 
ha' e liked to stay there all day. He was sorry w hen 
by and by, it was time for them to return. “The sur 
is getting high,” the old stag said, “and we are nol 
safe out here. Night is the best time to come to the 
stream to eat.” 

Crossing to the other side, they made their way 
back along the forest path. They had not gone fai 
when the old stag suddenly stopped and listened. 

Keep very still, White Tail 1 ” he whispered. “I beat 
the Hunter' ” 

In spite of the old stag’s warning, White Tail took 
a few quick steps forward, as though he were about to 
run Keep still'” the old stag repeated sharply. 

He may see you if you move. The wand is blowing 
toward us, so I can smell him plainly. I can tell just 
where he is each moment. I will warn you if there is 
any need to run.” 

White Tail sniffed the air anxiously, and there came 
to his nostrils a strange new smell, a smell that he 
would never forget for the rest of his life. 

In a moment the old stag whispered again. “Do 
you hear the cawing of the crows and the screaming 
of the jays’ It is their w aming to the forest creatures 
They have seen the Hunter. Keep your head low 
behind the bushes, White Tail.” 

The young deer did as he was told. It seemed a 
long time that he stood there, trembling, not daring 

to move. “You can see him now, White Tafl if you 

peep through the bushes,” the old stag said at last 

White Tail had never seen a man before. At the 
first sight of the Hunter, coming down the hillside he 


was so frightened that, in spite of all the old stag had 
said, he turned and ran as fast as he could. He did 
not stop until he reached the middle of the forest 

For a long time he stood there, tired and panting. 
But though he strained his ears, he heard nothing, 
and he knew that for this time he was safe. 

“I should not have run so soon,” he said to himself. 
"The Hunter might have seen me.” 

Presently White Tail saw the old stag coming along 
the forest pathway. “I am sorry I ran, Old Stag,” he 
said. "Are you very angry r with me?” 

“No, I would have done the same thing, at your 
age, I suppose. And I have seen older deer than you 
run from the Hunter. But the next time you see him, 
y r ou must keep as quiet as you can, until you are sure 
which way' he is going. Do not let him see you if you 
can help it, White Tail, for the Hunter is the greatest 
enemy' we have. Always remember that.” 

“I will,” White Tail promised. “Next time I won’t 
forget a thing y r ou have told me.” 

I will not be with you the next time y'ou see the 
Hunter,” the old stag told him, “for I must be going 
on now . But y r ou are a fine young buck and will soon 
know how to take care of yourself. I hope I will see 
you again some day.” 

Without another word, the old stag went off into 
the forest, his head held high and his long ears pointed 
forw ard, listening for danger. White Tail stood watch- 
ing him until at last he disappeared from sight. Then 
he turned and went back the way' he had come, think- 
ing of the exciting story he had to tell his mother 
and the many questions he wanted to ask her. 




feet tall and has magnificent many pointed antlers for the perfume giving musk deer it is the only 
At mating times he roars and fights fiercely living deer that lacks antlers (see Musk Deer) Both 

The favorite of European hunters is the slender sexes however have formidable tusks 
roe deer which is found fiom the British Isles east The brown Japanese sik a deer carries stately ant- 
to the Pacific Ocean It stands only two feet high leis On its rump is a patch of white hairs v h ch 
At mating season the bucks pursue the does in Circles flare out like a chrysanthemum when the animal is 
making trails called doe rings excited serving as a guide for the herd 

The handsome fallov deer about three feet high The Strange Chevrowins or Mouse Deer 

lives in southern Europe and northwest Africa A1 In Ceylon and India we find the miniature Ind an 
though domesticated in preserves for two thousand chevrotain — the so-called mouse deer (Traffic/ » 
years it has kept its wild habits It has a white- memnnn) It is not a true deer but belongs to a 
spotted summer coat and flat mooselike antlers family of its own (Troguhdae) It stands less tl an a 

home Interesting Deer of Asia foot h gh lake a musk deer it hag tusks instead of 

In the jungles of India and Ceylon fives the red antlers like a pig it has four toes on each foot and 

dish cuts deer or chital (native for spotted ) which 1 ke a camel it has three stomach compartments in 

keeps its white spots the year round The buck Btead of the deer s four Its cousins water thevro- 

stands three and one-half feet tall and has large ant- tains (Dorcathenum aqvahcum ) are found across 

lera Chitals scream loudly when alarmed equatorial Africa 

Great brown sambars weighing up to 700 pounds Natural Relationships of the Deer 

roam the hills of northern India and smaller sam Deer belong to the family Cerndae of the order 
bars are found on the plains to the east and in the Arliodorijta (even toed hoofed mammals) The Cerm 
coastal islands Sambars keep their massive antlers dae are related to the Bomdoe (cattle antelopes sheep 
for several years between sheddmgs and goats) and are like tl em in chewing the cud 

In many parts of India thrives the brown Indian (see Ruminants) They differ in having solid horns 
muntjac or barking deer which barks like a dog which they shed periodically Except for reindeer 
when excited The buck is SO inches tall and has two- and caribou only male deer have horns 
trned antlers about four mches long The se ent Sc name of the wh te-tailed or Virginia deer 

Through reedy marshes in northeastern Gnina slips odoanleut t rgmanut mule deer Odoeodeu* hemumu* Co. 
the Chinese wafer deer about 30 inches high Except lumfc an black tailed deer CWocoiZeua columbianui 
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Defoe', Daniel (1661?— 

1731). Businessman, se- 
cret agent, and journalist 
— this was Daniel De- 
foe, author of ‘Robinson 
Crusoe’. He was born in 
London, probably in 1661. 

He came of a landed fam- 
ily; but his father was a 
“younger son,” who took 
up the trade of butcher, 
then retired on his private 
means. 

The Defoes were Dis- 
senters, or Nonconform- 
ists — they did not believe in certain practices of the 
Church of England. Young Defoe was brought up in 
the strict yet independent beliefs of the Dissenters. 

When he was 14 years old he was sent to a Dis- 
senters' academy. In addition to the traditional Latin 
and Greek, he studied French, Italian, Spanish, his- 
tory, and became especially well grounded in geog- 
raphy. He studied for the ministry; but, in 16SS, 
he went into the mercantile business. Engaged in 
foreign trade, he visited France and lived in Spain 
for a time. Meanwhile, he was also writing and 
speculating financially. In 1692 he went bankrupt; 
then he began the manufacture of tiles. Eventually 
he paid off all his large indebtedness. 

Defoe was far more interested in writing than in 
business. His lively mind was taken up with the 
problems of the times. In pamphlets, verse, and peri- 
odicals, he called for reforms and advances in such 
varied fields as religious practices, economics, social 
welfare, and politics. In his “Essay on Projects’, 
written in 1698, he made suggestions for a national 
bank, reformed bankruptcy laws, asylums, and acad- 
emies of learning. He always stressed the need for 
tolerance, often using satire for emphasis. 

In 1702 he put out a pamphlet titled ‘The Shortest 
Way with Dissenters’, satirizing the Tories’ persecu- 
tion of Dissenters. The government arrested him 
For three days in 1703 he stood in the pillory while 
people brought flowers to him. They admired the 

spirit of this “middle-sized spare man of a brown 

complexion . . . hooked nose, sharp chin, gray eyes, and 
a large mole near his mouth.” Defoe commemorated 
ms . experience in verses called ‘Hymn to the Pillory’. 

After some months in prison he was released in 17*04 
through the influence of Robert Hartley, a statesman 
who became his patron. Defoe then wrote political 
pamphlets for Hartley, and served as his secret agent 
in working for the union of Scotland and England. 

. , 1 . 70 f ® efoe also started The Review, a brilliant 
periodical discussing the questions of the day. It 
was the first of many such periodicals with which De- 
foe was connected— forerunners of the modem news- 
paper (see also English Literature, section “The 18th 
Century”). As people then did not care for fiction, 
Defoe also wrote “true histories” of pirates and 
nieies, spicing facts with imagination. In 1719 he 


published ‘Robinson Crusoe’ (see Robinson Crusoe). 

Defoe’s other major works include : A satirical poem, 
‘The True-born Englishman’ (1701); ‘Moll Flanders’ 
(1722); ‘A Journal of the Plague Year’ (1722). 

De FOREST, Lee (bom 
1873). The broadcasting 
of sound — or radio broad- 
casting as we know it to- 
day — began when Lee De 
Forest invented the audion 
tube. His invention revo- 
lutionized the living hab- 
its of millions, yet he made 
almost nothing on it. 

De Forest’s life was bril- 
liant and stormy. He was 
born in Council Bluffs, 

Iowa, Aug. 26, 1S73. His 
father was a Congrega- 
tionalist minister, who, in 
1881, became head of Talladega College for Negroes 
in Alabama. Young Lee was puny and made few 
friends. To fill his lonely hours, he turned to science. 
When only 13 he boastfully believed he had discovered 
“perpetual motion” and admired his own “genius.” 

A scholarship enabled him to attend the Sheffield 
Scientific School at Yale University. Some class- 
mates called him the "homeliest and nerviest student 
in school.” He worked relentlessly and earned his 
doctor of philosophy degree in 1899. 

While he earned his living at various jobs, he 
steadily experimented after hours. One problem es- 
pecially challenged him. Marconi had already sent the 
“dot-dash” of the telegraph code through the air by 
radio waves; but no one had found a way to broadcast 
music or the voice. Experimenting with Fleming’s 
vacuum tube, De Forest introduced a third part — a 
grid between the filament and the plate (see Radio). 
He patented this audion tube in 1907 and broadcast 
the great voice of Enrico Caruso in 1910. 

Radio broadcasting was born, but the public paid no 
heed. Discouraged, De Forest sold the rights to the 
tube to a telephone company. In the following years, 
he took out over 300 patents on radio and other elec- 
tronic devices. One invention was “phonofilm,” a 
forerunner of sound-track motion-picture film. In 
1923 he showed the first public “talking” movie. 

Wide recognition came to him in his later years. 
He won the Edison medal in 1946. Many’ people 
acclaimed him the “father of radio.” 

De KALB, Johann (1721—1780). When only 16 years 
old, ambitious Johann Kalb left his peasant home 
m Bavaria to seek adventure. SLx years later, he 
turned up in the French army as “Jean de Kalb,” with 
the assumed title of “baron.” Young “Baron de Kalb” 
rose swiftly to the rank of brigadier general. 

In 1 767 the French government sent him to America 
to investigate secretly the possibilities of a revolt by 
the American Colonies against England. Thev were 
not yet ready. When they did rebel, he offered his 
service. With his protegC, the young Marquis de 
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Lafayette he Bailed from loanee and jo ned Wash 
ington b army in 1777 He was made a major general 
In 1780 he was sent south w ith some 2 000 men to 
relieve besieged Charleston SC At the battle of 
Camden S C August 16 he was second n command 
to Gen Horatio Gates When Gates fled the field 
De Kalb and his men fought oS the Brtish force 
Until De Kalb fell with 1 1 wounds Three days later 
he died a British prisoner A monument to him was 
erected In Camden in 1825 H s old companion in 
arms Marquis de Lafayette la d the cornerstone 
De la MARF Walter 
John (bom 1873) The 
gay puckish \ ernes Walter 
de la Mare w rote for his 
own four ch ldren became 
favor tes of children ev 
erywhere His Songs of 
Ch ldhood and Peacock 
Pe sparkle with the fancy 
and humor of little chil 
drens own world of dis- 
covery and dreams 
He was born Apr 1 25 
18"3 in the village of 
Charlton in Kent Eng 
land He was of Huguenot 
and Scottish descent His father James Edward de la 
Mare was a church warden his mother Lucy Brown 
mg de la Mare the daughter of a naval surgeon 
\\ alter w as educated at St Paul s Cathedral School 
in London When he was 16 years old he founded 
The Choruten Journal the school magazine and 


DELAWARE 
wrote most of the first issues Though shy he had an 
eye for bus ness inserting advertisements to sell his 
stamps One read — Stamps! Stamps* Stamps' 
Keep your money till de la Mare gets hi» superb dup- 
plicate collection To be sold at rumo is prices 

In 1890 he went to work for the Anglo-American 
Oil Company as a bookkeeper He held the monoto- 
nous job for 18 years later saying I tb nk that one 
can find interest in any task wh ch has got to be 
done Meanwhile he continued to write often 
working on a story or poem at the noon hour 

Writing under the name Walter Ramal he sold 
his first story Kismet in 1895 At that time he 
dressed Ike a poet —long hair flowing te and 
broad bat Every night when he went upstairs to 
say good night to his two sons and two daughters 
he took them a poem as naturally as other parents 
took a drink of water 

In 1908 his writings earned him a government pen 
sion He retired to the country life he so loved and 
devoted himself exclus vely to writing About half 
his work was prose some of it about the eupernatu 
ral In 1922 he won the James Tait Block prize for 
his Memoirs of a Midget —a fict onal autobiography 
of a tiny gentlewoman His children s works include 
fairy books short stones and The Three MulUr 
Mulgars —a story of three royal monkeys searching 
for their kingdom the Valleys of Tislmar 

His adult poems include The Listeners and 
Winged Chariot— the latter written when he was 
nearly 80 years old At that time a friend only middle 
aged said I always come away from a visit with 
him feeling refreshed and happily stretched in mind 



DELAWARE — The 

"TvelaWaRE An automobile can travel the length 
of beautiful little Delaware m an afternoon but 
in that short time it will cross many a stretch of 
historic ground Not only was Delaware one of the 
13 original colonies it was also the first state of 
the Union for in 1787 it was the first to ratify the 
Federal Constitution In the early days it was a 
gateway of exploration and settlement and a leader 
in commerce and industry Much of th s colorful 
past 1 ngers today living s de by side with modern 
industry and agriculture 

One of the Middle Atlant 0 group of states Dela- 
ware is wedged in between Ke v Jersey Penns) Kama 
and Maryland It occupies the northeastern part of 
the fert le Delmarva Peninsula between Delaware 
Bay and Chesapeake Bay {see Chesapeake Bay) 

Among the states of the Un on Delaware is the 
second smallest in area It is only slightly larger Ulan 
Rhode Island Its greatest length is 110 m leg from 
north to south The greatest width is a scant 35 
m les the narrowest only about 10 m les VVith 
318 085 people Delaware is also one of the smallest 
states in population ranking 46th Yet it is among 
the most densely populated states Delaw are has only 
three counties — New Castle Kent and Sussex 


"Blue Hen" STATE 

In the northern c urved t p of the state « the city 
of Wilmington Here one third of the people of Dela- 
ware five This busy modern city has shipyards 
foundries mills factories and a marine terminal for 
ocean vessels (see Wilmmgtqn) The rest of Delaware 
is almost entirely agricultural — a gentle land of farms 
truck gardens and orchards 

Extending the length of the state the superb Du 
Pont highway passes through a success on of drowsy 
market centers They are serene little towns beautiful 
with aged shade trees village greens and weathered 
homes built in early Amer can simplicity From the 
Du Pont h ghway other excellent roads lead east and 
west to t dew ater farming centers and fishing hamlets 
Today these towns seem to slumber In the early 
days of the nation however they were thriving 
ports crowded w th commerce and with shiploads 
of eager immigrants coming to the New V\ orld 
Natural Advantages Bring Early Setllement 

The first white man to see the shores of Delaware 
was Henry Hudson On Aug 28 1609 as he sailed 
the Half Moon along the Atlantic coast in search of 
a passage to the East Ind es he turned into Delaware 
Bay but Baw it was a fresh water oitiet A year 
later on August 27 Capt Samuel Argali sighted 
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State House at Dover was built in 1789-92 and is still used for 
state offices. It is on the site of Kent County Court House, 
erected in 1722, and contains bricks of the earlier bufldUjg* 
Legislative Hall, constructed in 1933, is the present capitoL Ine 
map shows how Delaware Bay and Delaware River onerea 
shelter to early seafaring settlers. 

the bay from his pinnace Discovery. He named the 
southern point of land (now Cape Henlopen) Cape La 
Warr, in honor of Lord de la Warr, governor of Vir- 
ginia. From this came the name “Delaware.” 

The adventurous Dutch captains who explored the 
bay region from 1614 to 1620 saw a forested land 
spreading back from rolling dunes on the seacoast and 
from tidal marshes on the bay. Many inlets in the 
shore line and a network of navigable rivers and tidal 
creeks offered shelter for ships and easy water trans- 
port for inland settlements. Rich forests promised 
lumber for houses and fuel for warmth. The wealth of 
deer, fish, and game birds assured food in plenty. 
Profitable trade awaited, for Indians came down the 
Delaware River laden with furs for barter. 

As part of the North Atlantic coastal plain, Dela- 
ware is virtually level. Small, steep hills and deep 
ravines break the land in only a small comer of the 
northwest where it juts into the Pennsylvania foot- 
hills of the Piedmont Plateau. There at Centerville, 
Delaware reaches its highest point — 440 feet. Else - 
where it rarely rises more than 60 feet above sea 
level. Geologically young, the soil ranges from a 
light alluvial sand to heavy' clay. For the most part 
it is sandy r loam. Flat surfaced and almost free from 
stones, it is easily worked. 

When Capt. Comelis Hendricksen, first explorer ot 
the Delaware River, in 1614, returned to Holland in 
his ship Onrusl (“Restless”), he took care to report on 
the climate. His record in 1616 declared, “He hath 
found the climate of the said Country to be very 

Continued on page So 



Delaware Fact Summary 


DELAWARE (Del ) Named for Del 
aw are Bay Captain Argali sailing to 
Virginia was blown from his course 
into a bay named it for Lord de la 
\\ arr Virgin a a first governor 
N dmarae Diamond State because 
it m small in sup but important 
Also Blue Hen State for Revolu 
tionary War regiments a ho adopted game cocks of 
this breed as mascots and First State for bung the 
first state to ratify the Federal Constitution 
Seal Wheat corn ox signifying agriculture engraved 
on a shield a soldier and a farmer stand at either side 
upon shield s crest is a ship m full sail 
Metro Liberty and Independence 
Flogi For description and illustration see Flags 
Flower leach blossom Bird Blue hen chi ken 
Tree American holly Song Our Del&wari — words 
George B Hynson music William M t> Brown 

THE GOVERNMENT 

Cap tol Dover (since 1777) 

Representation in Congress Senate 
2 House of Representatives 1 Elec 
toral votes 3 

General Assembly Senators 17 term 
4 years Representatives 35 term 2 
years Convenes 1st Tues in Jan id 
odd vears Session limit 60 days 
Const tution Adopted 1897 Amendment must be passed 
by ] majority of elected members at 2 successive 
legislative sessions (Need not be ratified by voters ) 
Governor Term 4 years Only two consecutive terms 
Other Executive Of Fee rs Lieutenant governor attorney 
general treasurer auditor all elected terms 4 years 
except treasurer and auditor 2 years Secretary of 
state appointed by governor with consent of the 
Senate term at the pleasure of governor 
Jud ciory i Supreme court— 3 justices Chancery court— 
Chancellor and vice chancellor Superior court— 5 
just ces All of these judges appointed by governor with 
consent of the Senate terms for all 12 years 
County 3 counties each governed by a levy court of 3 
members and officers court members and officers 
elected terms 2 4 and 6 years 
Mun upal Mayor-council plan most common some mu 
mcipahtiea also have a city manager 
Vot ng Qualif cat oni Age 21 residence in state 1 year 
in county 3 months in district 30 days Literacy test 
required 





TRANSPORTATION AND COMMUNICATION 

Tronsportat on Railroads 300 miles First railroad 
Delaware River to Elk River 1831 Rural roads 3 800 
tn les Airports 10 

Commun cation Period eats 5 Newspapers 22 First 
newspaper B ilmington Courant 1762 Radio stations 
(AM and FM) 7 first station WHAV (later WDEL) 
Dover licensed July 30 1022 Television stations I 
W DEL-TV Wilmington began operation June 30 
1049 Telephones 144 000 Post offices 66 


THE PEOPLE AND THEIR LAND 

Population (1950 census) 318085 (rank among 48 
states— 46th) urban 62 6% rural 37 4% Density 
160 8 persons p r square m le (rank— 9th state) 

Extent Area 2 0o7 square miles, including 79 square 
miles of water surface (47th state in sue) 

Elevation Highest Centerville 440 feet lowest sea 
level 

Temperature (°F ) Average — annual 55° winter 35° 
spring 53° summer 74 fad 58* Lowest recorded 
— 17° (MiUsboro Jan 17 18J3) h ghest recorded 
110 (MiUsboro July 21 1930) 

Prec p tat on Average (inches)— annual 44 winter 10 
spring 11 summer 13 fall 10 \ ancs from about 40 
in north central to about 44 inches in extreme north 
and middle portions 

Natural Feature! Mostly level country hilly section 
extends north from Christina River to Piedmont 
Plateau tidal marshes stretch along Delaware River 
and Bay Atlant c coast line cut by many inlets and 
bays Principal rivirs Christina Delaware Nanticoke 
land Uie Cropland 36% nonforested pasture 8% 
forest 35% other (roads parks game refuges waste- 
land cities etc ) 21 % 


CHOCS fASTURS FOREST OTHER 



Naturol Reiourtei Agricultural — sandy loam soil level 
land temperate cl mate adequate rainfall long grow 
mg seasons Industrial — kaolin (white clay) Hand 
and gTavei granite forests fish Commercial — near 
ness to Urge metropolitan area provides farm markets 
harbors on bays rcereal tonal beach arias 

OCCUPATIONS AND PRODUCTS 
What the People Do to Earn a l v ng 



Delaware Fact Summary 



What the People Produce 

A. Manufactured Goods (Rank among states^ 36tn) 
Value added by manufacture* (1952), $372,445,000 


Leading Industries in 1947 
(with Principal Products) 

Value Added 
i by 

Manufacture 

Rank 

among 

States 

Chemicals and Allied Products 

$59,863,000 

20 

(Such as plastics materials; syn- 
thetic fibers, etc ) 

Pood and Kindred Products 

22,591,000 

41 

Canned fruits, vegetables, soups; 1 
poultry dressing, animal feeds | 

Leather and Leather Products 

14,916,000 

15 

Textile Mill Products 

12,320,000 

29 

Machinery (except Electrical) i 

12,250,000 

32 


* For explanation of value added b\ manufacture, tee Census 



B Farm Products (Rank among states — 15th) 
Total cash income (1952), $103,803,000 


Products 

Amount Produced 
(10-Year Average) 

Rank 
, vnthm 
State* 

Rank 
j among 

Statest 

Chickens 

180,513,000 lbs. 

i 

2 

Milk ' 

79,000,000 qts. 

2 

46 

Corn 

4,042,000 bu. 

3 

32 

Eggs 

11,000.000 doz. 

4 

43 

Truck crops . . 

100,000 tons 1 

5 

25 


•Raul in dollar value IRank m units produced 



C. Fish (Rank among states — ISth) 

(Marine waters and coastal rivers, 1950), catch, 
160,721,000 lbs ; value, $3,141,000 


D. Minerals (Fuels, Metals, and Stone) 


Annual value (1951), $644,000 

Rank among states — 48th 

Minerals (1951) 

Amount Produced 

Value 


655,000 tons 

99.000 tons 

36.000 tons 

5364,000 


Clajs 

35,000 


E Trade 


Trade (194S) 

Sales 

Rank among States 

Wholesale 

S4S3, 721,000 

41 

Retail. 

382,305,000 

45 

Service 

27,79S,000 

46 


LARGEST CITIES (1950 census) 

Wilmington (110,356) : seaport on Delaware River; chemi- 
cal and powder companies; railroad repair shops; pro- 
duces vulcanized fiber, glazed leathers, and railroad cars. 

Newark (6,731): University of Delaware; makes fiber 
and allied products, paper, hosiery, and canned food. 

Dover (6,223): state capital; industrial center of fruit- 
growing region; poultry canning; latex products. 

New Castle (5,396): historical city on Delaware River. 

Elsmere (5,314): residential suburb of Wilmington. 

Milford (5,179): trading center for lower Delaware. 


EDUCATION 

Public Schools: Elementary and second- 
ary school districts, 110. Compulsory 
school age, 7 through 16. State Board 
of Education composed of six mem- 
bers appointed by the governor for 3- 
year terms, and the presidents of the 
University of Delaware and Delaware 
State College, who serve ex officio. 

State supt. of public instruction appointed by State 
Board of Education for 1-year term. Area school board 
of 7 members appointed by the resident judge. Boards 
of education for each school district composed of 4 mem- 
bers. In Kent and Sussex counties and part of New 
Castle, boards are elected by voters of district. The re- 
mainder are appointed by resident judge of county. City 
boards of education appoint city superintendents. 

Private and Parochial Schools: 43. 

Colleges and Universities (accredited): Colleges — white, 
2; Negro, 1. Junior college, 1. State-supported schools 
include the University of Delaware, Newark; Delaware 
State College (for Negroes), Dover. 

Libraries: City and town public libraries, 18; New Castle 
count}' contracts for service with Wilmington Institute 
Free Library; Library Commission gives aid in develop- 
ing library service for other 2 counties. Noted special 
libraries: Memorial Library, Univ. of Delaware; His- 
torical Society of Delaware, Wilmington. 

Outstanding Museums: Delaware Art Center, Wilming- 
ton; Delaware State Museum, Dover. 

CORRECTIONAL AND PENAL INSTITUTIONS 

Ferris School for Boys, Marshallton; Woods Haten 
School for Girls, Claymont; Kruse School (for Negro 
girls), Marshallton; New Castle County Workhouse, 
Wilmington; Detention Home, Wilmington. 

PLACES OF INTEREST* 

Amstel House — built about 1730; museum of New Castle 
Historical Society; colonial art and handicrafts (6). 

Block House — Claymont; built 1654 by John Risingb, 
governor of New Sweden; probably only building re- 
maining of original Naaman’s Creek settlement (2). 

Bombay Hook National Wildlife Refuge — important 
waterfowl sanctuary on Atlantic Flyway (10). 

Cooch's Bridge — sito of only battle of Revolution fought 
on Delaware soil; monument to skirmish between 
Washington's troops and British in 1777 (7). 

Drawyers Presbyterian Church — near Odessa; inside are 
slave gallery and precentor's (choir leader’s) box (8), 

England Manor House — near Newark; built 1747 (5). 

Fort Miles — Lewes; principal Coast Artillery station for 
Delaware Bay area during World War II (16). 

Friends' Centre Meeting House — built 1796 in Center- 
ville; still used by the Quaker congregation (1). 

Greenbank Mill— on Red Clay Creek since 1790; one of 
few water-powered gristmills still running (4). 

Henry Francis du Pont Winterthur Museum — Winter- 
thur; American decorative arts of 1640-1830 shown 
in more than 100 period rooms; southeast of (1). 

Holy Trinity (Old Swedes) Church — Wilmington; some 
parts date back to 169S; graves of settlers (4). 

Mary Corbit Warner Museum — Odessa; in David WiLon 
Mansion, Georgian colonial house built about 1769, 
many heirlooms exhibited; Corbit library (8). 

Old^Court House — New Castle; colonial capitol 1676- 
1777; N ew Castle County courthouse until 18S1 &• 

"Numbers in parentheses are ke>ed to map. 
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Old Town Hall— designed 1798 by one of W ilmingtoa’s 
early French settlers, Peter Bauduy much of original 
craftsmanship remains historical exhibits (i) 

Rehobo th Beach— state’s "summer capital’, popular 
white sand beach on Atlantic coast, southeast of (16) 
Robinson House — faces Naaman's Creek near Claymont 
once an inn on King's Highway (2) 

Rockford Tower — 15 stone archways around observation 
platform frame different views near Wilmington (4) 
Rodney Square — civic center of Wilmington statue hon- 
ors Caesar Rodney, who rode to Philadelphia, 1770, 
to cast decisive Delaware vote for indeDendenee (4) 
llosed ale Cheese Plant — west of Dover, Amish Mennon- 
ltes in traditional dress make 200~pound cheeses (11) 
Seaford — oldest nylon plant of E I du Pont de Nemours 
and Company is located here (18) 

State House — Dover, completed in 1792, some materials 
used in its construction were salvaged from Kent 
County courthouse, originally on this site (12) 
Wilmington— see Wilmington and places keyed to (4) 
Zwaanendael Museum — Lewes historical building mod- 
eled after part of ancient Tow n Hall, Hoorn, Holland , 
exhibits early Dutch items (16) 

STATE PARKS* 

Brandy w me Springs— 57 acres near Wilmington and (3) 
Fort Christina— in Wilmington commemorates landing 
of Swedish colonists at The Rocks, 1638 (3) 

Fort Delaware— 200 acres on Pea Patch Island new Del- 
aware City, Civil War prison south of (6) 

Indian River Inlc t— recreational park south of Rehoboth 
Beach along the Atlantic Ocean southeast of (16) 
Trap Pond— 1 000 acres near Laurel, southeast of (18) 
STATE FORESTS* 

Appcnzellar Tract (Sussex County)— 45 acres (13) 
Blackbird (New Castle County)— 676 acres (9) 

Ellendale (Sussex County)— 993 acres (15) 

Owens (Sussex CouDty) — 170 acres (14) 

Redden (Sussex County)— 2 820 acres (17) 

THE PEOPLE BUILD THEIR STATE 

1607 — Henry Hudson, in the Half 
Moon, discovers what is now 
Delaware Bav and River while 
seeking the Northwest Passage 
1610— Samuel Argali sights Delaware 
Bay, naming it for lord de la 
Warr, governor of Virginia 
1614 — Cornells Hendncksen explores 
Delaware River 
1621— Dutch West India Company formed to colonize 
Delaware area 

1627— We&t India Company adopts charter setting up 
system of patroons (proprietors of tracts of land), 
Samuel Godyn and patroons buy land between 
Bombay Hook and Cape Henlopen from Indians, 
purchase registered at Fort Amsterdam, 1630 
1631— Expedition of 28 men from Holland, under Capt 
Peter Heyes, plants colony near present^Lewea, 
names it Zwaanendael (“valley of swans”) In- 
dians massacre colonists within the year 
1 63 J — Dutch West India Co buvs land from patroons 
1638— Swedish colony Betties at The Rocks, within limits 
of present Wilmington, first permanent white set- 
tlement in Delaware colonists build Fort Chris- 
tina named for Swedish queen, name surround- 

•N umber* 10 parentheses are keyed to map 



ing area New Sweden , Peter Minuit, a Dutchman, 
is named first governor of colony 

163? — First Negro slave m Delaware arrives at Fort 

Christina 

1640 — Dutch, Swedish, and Finnish colonists settle in 
New Sweden Reorus Torkillus, first Lutheran min- 
ister id North America, arrives at Fort Christina. 

1643 — Johan Pnntz becomes governor of New Sweden, 
he builds new forts m what is now New Jersey and 
Pennsylvania 

1 6S1 — Peter Stuyvesaut, governor of Dutch New Amster- 
dam (now New York), builds Fort Casunir on 
site of New Castle 
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1654 — Swedish settlers capture Fort Casimir from Dutch, 
May 21 ; rename it Fort Trinity. 

1655 — Stuyvesant recaptures Fort Trinity and renames 
it Casimir; takes Fort Christina; all Swedish 
claims surrendered to Dutch. 

1656 — Dutch West India Company sells Fort Casimir 
and surro undin g area to City of Amsterdam; set- 
tlement renamed Xew Amstel; Amsterdam ac- 
quires whole Delaware River valley, 1C63. 

1657 — First school in area opened by Dutch at New 
Amstel. 

1664 — England conquers Dutch American colonies; Dela- 
ware becomes part of “Duke of York’s Province” 
by grant of Charles II of England; New Amstel 
renamed Xew Castle. 

1671 — Xew Castle is made a bailiwick (special province) 
with central authority over Delaware River area. 

1672 — Dutch and English at war: Dutch capture New 
Y r ork and recover former colonies, including Dela- 
ware, 1673, English regain control by Treaty of 
Westminster, 1674. 

1682 — Duke of York grants Three Lower Counties (pres- 
ent state of Delaware) to William Penn; Penn 
lands in ship the Welcome at Xew Castle, October 
27 ; counties become part of Province of Pennsyl- 
vania by Act of Union passed by General Assem- 
bly; counties accept Perm’s “Frame of Govern- 
ment,” which provides government based on per- 
sonal, political, and religious freedom. 

1 683 — Penn changes names of Deal County to Sussex and 
St. Jones County to Kent. 

1684 — Lord Baltimore protests to king against grant of 
Delaware to Penn, claiming encroachment on 
Maryland grant; dispute lasts some So years. 

1698 — Holy Trinity (Old Swedes) Church founded at 
what is now Wilmington. 

1701 — Penn grants “Charter of Privileges,” giving 
greater powers to local governments. 

1704 — Lower Counties secede from Provincial Assembly 
of Pennsylvania: they form their own assembly 
which meets at Xew Castle in Xovember, but con- 
tinue under rule of governor of Pennsylvania. 

1739— Wilmington chartered as a borough, Xovember 16. 

1761 — James Adams sets up first printing press in colony 
at Wilmington; publishes Wilmington Courant in 
1762, first newspaper in colony. 

1763 — Charles Mason and Jeremiah Dixon survey Dela- 
ware’s southern and western boundaries; adjusted 
borders approved by George III of Great Britain 
1769. 

1774— Caesar Rodney, bom at Dover, Thomas McKean, 
and George Read appointed Delaware delegates to 
first Continental Congress, August 22. 

1776 — Caesar Rodney rides on the night of July 1-2 from 
Dover to Continental Congress at Philadelphia to 
cast Delaware’s vote for independence. Constitu- 
tion of “Delaware State” is framed at Xew Castle, 
September 21; contains antislaverv clause- Dr. 
John McKinley is first president of state; ’x'ew 
Castle is first capitaL First Delaware regiment 
“Blue Hen’s Chickens,” organized under Col! 
John Haslet; it establishes famous war record. 
One of first naval battles of Revolution fought off 
mouth of Christina Creek, Mav 8-9. 

1777— Capital moved from Xew Castle to Dover, May 
12. Battle of Cooch's Bridge near Xewark is only 
battle of Revolution fought in Delaware, Septem- 
ber 3, British occupy Wilmington, September 13. 


1779 — Assembly ratifies Articles of Confederation, Feb- 
ruary 1. 

1781 — Delaware’s Thomas McKean elected president o: 
Continental Congress, July 10. 

1785 — Oliver Evans, bom at Xewport, places in opera- 
tion machinery that revolutionizes flour milling. 

1786 — Delaware is one of five states to send delegates to 
Annapolis Convention. 

1787 — Delaware is first state to ratify U. S. Con- 
stitution, December 7. Assembly passes law pro- 
hibiting importation of slaves into state. 

1790 — John Fitch’s steamboat put into regular service 
on Delaware River, August 5. 

1791 — Public library opened at Dagsborough. 

1792 — Xew state constitution adopted; Joshua Clayton, 
last president of state, is first governor. 

1793 — Louis Philippe, Duke of Orleans, banished from 
France, becomes schoolteacher in Wilmington; 
later becomes French king, 1830-4S. 

1795 — Bank of Delaware chartered at Wilmington, Feb- 
ruary 9; is first bank in state. 

1802 — E. I. du Pont begins manufacture of gunpowder in 
milt near Wilmington. 

1812 — Wasp, commanded by Capt. Jacob Jones, bom 
near Smyrna, captures British ship Frolic in War 
of 1812; British blockade Delaware River. 

1813 — British fleet bombards Lewes. 

1814 — Capt. Thomas Macdonough, born at McDonough, 
defeats British at battle of Lake Champlain. 

1829 — State free school law enacted. Chesapeake and 
Delaware Canal, begun in 1801, is opened. 

1832 — Wilmington chartered as a city, January 18. 

1 833- — Xewark College chartered; opens at Xewark, May 

8, 1834; becomes Delaware College, 1843, and 
University of Delaware, 1921. 

1844 — First iron, propeller-driven, seagoing ship built in 
U. S., the Bangor, launched at Wilmington. 

1849 — First state agricultural society formed. 

1861 — Delaware refuses to secede from Union despite 
much pro-Southern sympathy; Delaware men 
fight on both sides during Civil War. 

1862 — State rejects plan for gradual freeing of slaves. 

1897 — Present state constitution adopted, June 4. 

1 905 — Delaware abolishes pillory as means of punishment 
but retains the whipping post. 

1911 — Construction of state-long Du Pont Boulevard 
started; completed, 1924. 

1916 — Delaware Xational Guardsmen sent to Deming, 
X. M., in expedition against Mexican bandits. 

1917 — State Highway Department created. 

1919 — State begins educational modernization program. 

1921 — Assembly ratifies boundary survey of 1892 settling 
boundary dispute with Pennsylvania, March 21. 

1937 — U. S. Biological Survey buys land near Smyrna for 
Bombay Hook Xational Wildlife Refuge. 

1 938 — Du Pont de Xemours perfects nylon, revolutionary 
synthetic fabric. 

1941 — Sunday “Blue laws” repealed. 

1950 — University of Delaware admits Negro students for 
the first time. 

1751 — Delaware Memorial Bridge across Delaware River 
to Xew Jersey opens. Legislature creates inde- 
pendent state Supreme Court. 

1952 U. S. Chamber of Commerce reports that Dela- 
ware had the highest average state expenditure 
per pupil for education in 1950 (8327.05). 

1954 U. S. Supreme Court bans segregation in public 
schools in 5 cases, one involving Delaware. 
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SPANNING THE MIGHTY DELAWARE 



COUNTIES 

Kent 37,870 C 4 

New Castle 

218,879 C 2 
Sussex 01,330 D 0 


CITIES AND TOWNS 


Angola 

22 

EG 

Arden 

842 

C 1 

Argo 

75 

D 5 

Armstrong 


C 3 

Ashland 

Go 

C 1 

Ashley 

800 

C 2 

Bacons 

2S 

C 0 

Bayard 


E7 

Bear 

150 

C 2 

Bellefonte 

1,472 

D 1 

Bellemoor 

1,200 

C 2 

Belltown 

250 

E G 

Belvidere 

850 

C 2 

Bennum 


D 0 

Bethany Beach 



190 

E 0 

Bethel 

271 

C 0 

Blackbird 

50 

C 3 

Blades . 

789 

C 0 

Bowers 

284 

D 4 

Brenford 

30 

C 3 

Bridgeville 

1,408 

C 0 

Broad Creek 


C 6 

Camden 

006 

C 4 

Cannon 

150 

C 0 




Canterbury 

50 

C 4 

Carpenter 


D 1 

Centerville 

225 

C 1 

Cheswold 

292 

C 4 

Christiana 

500 

C 2 

Clarksville 

150 

E 6 

Clnymont 

5,370 

D 1 

Clayton 

825 

C 3 

Columbia 

35 

C 6 

Concord 

100 

C 6 

Cooch 

12 

C 2 

Cool Spring 

25 

D 0 

Dagsboro 

474 

D 0 

Delaware City 



1.303 

C 2 

Delmar 

1,015 

C 7 

DOVER 

0,223 

C 4 

Downs Chapel 



30 

C 4 

Dupont 

10 

C 4 

Edge Moor 

25 

C 1 

Ellen dale 

321 

D 5 

Elmhurst 

2,100 

C 2 

Elsmere 

5,314 

C 2 

Fairmount 

48 

EG 

Farmington 

113 

C 5 

Farnhurst 

150 

C 2 

Felton 

455 

C 4 

Frankford 

G15 

E 6 

Frederica 

675 

D 4 

Georgetown 1,923 

D 6 

Glasgow 


C 2 

Glasgow Sta. 

B 2 

• Granogue 

80 

C 1 


Green Spring 10 

C 3 

Greenville 

230 

C 1 

Greenwood 

74G 

C 5 

Gumboro 

50 

D 7 

Guyen court 


C 1 

Hamilton Pk. 800 

C 2 

Harbeson 

142 

D 0 

Harmony 

10 

C 2 

Harrington 

2,241 

C 5 

Hartly 

139 

C 4 

Hazlettville 

20 

C 4 

Hickman 

200 

C 5 

Hockessin 

Holloway 

1.200 

C 1 

Terrace 

1,000 

C 2 

Ilollj'oak 

1,450 

D 1 

Hollyville 

20 

D G 

Houston 

332 

C 5 

Kenton 

211 

C 4 

Kirkwood 


C 2 

Laurel 

2,700 

C G 

1 Lebanon 

150 

D 4 

1 Leipsic 

253 

C 4 

' Lewes 

2,904 

E 5 

' Lincoln 

400 

D 5 

| Little Creek 

26G 

D 4 

1 Magnolia 

207 

D 4 

Marshallton 1,600 

1 Masten’s 

C 2 

Corner 

30 

C 5 

| McDonough 


C 3 

Middletown 

1*755 

C 3 

1 Midway 

45 

E 6 

l Milford 

5,179 

D 5 

[541 



Millsboro 

470 

D 0 

Selbyville 

1,0S6 

E 7 

Millville 

270 

E 6 

Shortly 

DO 

Milton . 

1,321 

D 5 

Silverbrook 


C 1 

Minquadale 1,500 

C 2 

Slaughter 



Montchanin 

500 

C 1 

Beach 

85 

D 5 

Mt. Cuba 

300 

C 1 

Slaughter’s 



Mt. Pleasant 87 

C 2 

Station 

15 

C 4 

Nassau 

120 

E 5 

Smyrna 

2,340 

C 3 

New Castle 

5,39G 

C 2 

Southwood 

50 

C 1 

Newark 

6,731 

C 2 

State College 

450 

C 4 

Newport 

1,171 

C 2 

State Road 


C 2 

Oak Grove 

50 

C 0 

Stockley 

70 

D 6 

Oak Orchards 

E 0 

Summit Bridge 

C 2 

Oakley 


D 5 

Sycamore 


D 0 

Ocean View 
Odessa 

450 

467 

E 0 
C 3 

Taylors Bridge 25 
Thompson 4 

C 3 
C 2 

Overbrook 

50 

D 5 

Thompsonville 


Owens 

30 

C 5 


25 

D 5 

Port Penn 


C 2 

| Townsend 

441 

C 3 

Porter 

50 

C 2 

Vandyke 

5 

C 3 

Red Lion 

50 

C 2 

i Viola 

134 

C4 

Redden 


D 5 

Westover Hills 


Rehoboth Beach 



900 

C 1 

Reybold 

1,794 

E 6 

Whitesville 

30 

D 7 


C 2 

Willinmsville 


E 7 

Richardson 



Willowgrove 

05 

C 4 

Park 

2,200 

C 2 

Wilmington 



Rising Sun 

150 

C 4 

110.350 

D2 

Rockland 

350 

C 1 

Winterthur 

200 

C 1 

Ross 

10 

C 6 

Wooddale 

32 

C 1 

Roxana 

100 

E 7 

W oodland 

50 

C6 

baint Georges 


Woodside 

157 

C 4 

Seaford 

340 

C 2 

Wyoming 

911 

C 4 

3.0S7 

C 6 

Yorklyn 

500 

Cl 



temperate " No rigorous New England winters await- 
ed Dutch colonists about to be sent to Di 1 aware 
Its position between two arms of the ocean gives 
Delaware a tempered cbmate gentler than that of its 
northern neighbors, yet brisker than in adjacent 
Maryland and Virginia Its long growing season, from 
the latter part of April to mid October especially 
favors fruit production In the north the average an- 
nual temperature is about 53“ F in the Bouth it is 
three to four degrees higher During July and August 
high humidity typical of the Middle Atlantic coast 
makes the hext “sticky " In the long spring and 
autumn howexer, Delaware is delightfully mikl 
The average annual rainfall is about 44 inches 
more than enough for the needs of the farmer and the 
fruit grower Excess moisture cannot run off rapidly 
from the flat surface of the land and in many places 
swamps have formed The largest is Pocomoke swamp, 
stretching into Maryland The swamps and tidal 
marshes and the many ponds, lakes and slow moving 
streams are breeding grounds for mosquitoes For 
many years these pests interfered with the develop- 
ment of vacation resorts Drainage canals and other 
mosquito-abatement measures have brought the 
pests well under control 


department, established in 1927, has jurisdiction 
over all woodland It reforests private land at 
cost To encourage planting windbreaks and shelter- 
belts reforested lands are supervised by the depart- 
ment and are exempt from taxes for 30 years The 
chief public forest is Redden State Forest in Sussex 
County 

Wildlife and Fishing Industry 

Delaware is still a haven for wildlife The bear, 
panther wild cat and wolf of early days ore gone 
but muskrat opossum red and gray fox, rabbit 
squirrel, raccoon and mink remain Muskrat 
tiappmg in southern marshes is the livelihood of a 
number of people Some deer are still found Dia- 
mond back terrapin are now scarce but were once so 
numerous and cheap that a law was passed to forbid 
employers to serve it to their workmen more than 
three times a week 

The state lies on the eastern flyway of the annual 
migration of birds {see Migration of Animals) Be- 
cause of its moderate climate some of them nest here 
beyond their usual northern limits In addition to 
birds found generally on the Middle Atlantic coast 
Delaware has bald eagles snowy egrets blue heion 
yellow throated warbler and summer tanager Ducks 


Rich Variety of Plants and Animals quail and pheasant are hunted The copperhead is 

About one third of the state is still in timber much the only poisonous snike 
of it m farm wood lots— chiefly pine oak hickory, Wildlife is kept well stocked by the state board of 
walnut beech, maple ash sycimore tulip (yellow game and fish commissioners created in 191 J The 
poplar), and sweet gum Other trees and shrubs board releases game birds and animals in the state 
chiefly in the south include loblolly pine persimmon, and keeps streams and lakes stocked w ith fish Some 
magnolia, laurel, wild cherry, holly, and dogwood farmland unfit for crops is set aside for game pre- 


Bald cypress and white 
cedar grow in the swamps, 
and along the sandy ocean 
shore grow pitch pine 
willow, blackjack oak red r 
cedar, beach plum, and r 
wax mvrtle E 

Timber was the source T 
of some of Delawares r 
earliest industries Great 
stands of white oak 
helped Delaware to be F 
come a leader in ship- l- 
building Merchant ves r 
sels called “Delaware rac- I 
era were built by Dutch A 
and Swedish colonists and ro 
were famed up and down 
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three national wildlife 

Lewes The state shares 
i rY*^! the killcohook refuge with 

~ — — ~~ — ‘ 1 J'ZZjP' New Jersey north of Dei- 

-q v aware City 

■HP" Few states offer mote 

opportunity for fishing in 

Me borne sh.p in bl,ck gr.nrte by Ceil Milles mirks the and saft water 

: where the first Swedes lended la IMS Prince Bertil of The lakes are fished for 
•weden presented it lo President F D Roosevelt m 19 IS crappies and small and 


were famed up and down Sweden presen, ' d “ 10 Pt ” ,deo * F D BooseTelt “ 19 ’® crappies and small and 
the seaboard for their -peed Many cargoes of white large-mouth bass Power boats sail the bay an 1 
oak timber were exported to England Holland coxsUl waters for flounder, channel bass, kingfioh, 
and Sweden The bark of the black oak supplied croaker, and sea trout orwexkfish Surf fishing along 

tanrun for the tanning and dyeing industry which the Atlantic coast is popular Commercial fishermen 

was widespread in Delaware even before the 18th net a Urge annual catch, chiefly menhaden, striped 

century Other woods furnished boxes baskets, bass sea trout and shad Oysters and crabs are also 

and barrels for the tons of flour and com meal that taken and ctams are dug Lewes is the most im- 

were exported when ilmington was a milling center portant fishing port 

of the colonies In 1936 Delaware joined with Pennsylvania New 

After generations of ruthless logging timber » now York and New Jersey to form the Interstate Commis- 

protected by state conservation The state foiestiy aion on the Delaware Basin This aimed to conserve 
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and develop the resources of the Delaware River. Sew- 
age and industrial wastes were major problems, for 
pollution of the waters had virtually wiped out stur- 
geon and had taken huge toll of the Delaware shad. 

Abundant Waterways Gave Early Advantage 
Xo single factor contributed more to the early de- 
velopment of Delaware than its abundant waterways. 
Its Atlantic coast line is cut by many inlets and bays, 
chiefly Rehobotli, Indian River, and Assawoman bays. 
In the days of the small sailing ships these inlets 
were gateways of eommeice. So were the streams 
leading into the interior. 

The watershed of the state is a small ridge on the 
west boundary, which turns southeast below the cen- 
ter of the state. Flowing east into the Delaware River 
and Delaware Bay are the Appoquinunink, Smyrna 
(formerly Duck Creek), Mispillion, and the oddly 
named St. Jones. On the west slope is Xanticoke 
River, a tributary of Chesapeake Bay. In the north, 
the Christina and historic Brandywine rivers, flowing 
down from Pennsylvania, join to form Wilmington’s 
deep water harbor. 

As long as water transport ruled, Delaware was the 
crossroads of the seaboard. Coastal settlements and 
those at the head of river navigation built ships and 
became leaders in coastwise and foreign trade. Tide- 
water plantations shipped from their own landings. 
As early as 1654 the Swedish governor, Johan Clas- 
son Rising, recognized Delaware's key position and 
proposed a canal across the neck of the peninsula. In 
1797 plans were begun that resulted in opening the 
Chesapeake and Delaware Canal, 14 miles long, in 
1S29, one of the earliest in the nation. 

Industries and the People Who Built Them 

The fall of the rivers is slight, but it was enough to 
help make Delaware a leader in early industry. Rivers 
turned mills for grist, lumber, paper, textiles, and ex- 
plosives. Wagon trains from Pennsylvania and Mary- 
land brought grain to mills on the Christina and 
Brandywine. The Wilmington market set the price of 
wheat for the American Colonies. The Delaware mill- 
ers’ invention of kiln-dried com gave them a hold on 
the West Indies trade with their cargoes of meal 
which were free from mold. On the Brandywine the 
Du Pont mill made its first powder ran in 1S02, the 
start of one of the largest industries in the nation. 
Iron ore in the north and bog iron in Sussex supplied 
many forges and foundries until late in the ISth cen- 
tury. Even before the Revolution, Wilmington was 
famed for wagon building. When railroads came, it 
turned to car building as early as 1836. The first 
propeller-driven iron ocean ship in America was 
launched here in 1844. 

The abilities of the people who settled Delaware 
equaled its abundant resources. First came the 
Dutch, skilled in seafaring, thrifty farmers, and 
wise in the ways of trade. Then came Swedes, Finns 
English, Scots, Irish, Welsh, and French Huguenots. 
All were earnest, energetic, with a strong sense of 
business and a stubborn love of independence. Then- 
rugged character left a mark on Delaware history. 


They kept it a separate colony, with its own rights, 
despite stormy rule by three different nations. Cher- 
ishing liberty, they discouraged slavery even before 
1700, and they were leaders in providing jury trials 
for Xegroes as well as whites. 

With the decline of sailing ships and the spread of 
railroads, soon after the Civil War, commerce waned. 
But the people of Delaware sturdily pursued their 
own way in a changed world. Industrial Wilmington 
became a large modem city, but its people still find 
time for friendly courtesy and warmth. They are 
proud of their “peaceful little state.’’ Many return 
to family towns and villages for summer reunions. 
Lower Delaware turned almost exclusively to fanning. 
There, until recent years, roads were poor, and the 
isolated villages and farms kept their old customs. 
Yet in essential matters like education Delaware has 
shown a soundly progressive spirit. 

Agriculture a Chief Industry 

Rural Delaware lies near the greatest metropoli- 
tan area in the country. About one fourth of the 
nation’s people live within 250 miles. This gives Dela- 
ware farmers ready markets with low shipping costs. 
They send their produce to W T ashington, D.C., Balti- 
more, Philadelphia, New York City, and scores of 
smaller cities. 

About 70 per cent of the land is in farms. The aver- 
age holding is almost 115 acres, and about 70 per 
cent of the farms are worked by the owners. Both 
soil and markets encourage diversified crops, which 
tend to prevent widespread distress in times of de- 
pression. Corn, grown chiefly in the silt loam of Xew 
Castle County, is the leading field crop in value. Also 
important are truck crops, hay, wheat, soybeans, and 
potatoes. Sandier loams of Kent and Sussex counties 
favor vegetables and fruits. In April the country is 
so lovely with massed pink and white blossoms of 
apple and peach trees that motorists tour the region 
on special state-marked trails. 

Xearly ever}’ small town has a canning or fruit- 
packing plant. These are bus}’ from late April through 
autumn. First come asparagus and early peas; then 
in May and June, strawberries; then starting about 
July 1, apples and tomatoes; and in August, cucum- 
bers and cantaloupe. With Xew Jersey and California, 
Delaware usually leads in the production of lima 
beans. Sweet potatoes, another major product, 
thrive in the sandier soils. Those offered at Christmas 
or Easter are likely to be from Delaware, for the 
farmers “kiln dry” most of the crop for sale on the 
off-season markets. Dairying and poultry raising are 
also important. Sussex is one of the nation’s chief 
counties in production of broilers. 

The farmers foster demands for their products by 
taking steps to keep quality high. Apple growers ob- 
tained a state law requiring closed packages of apples 
to be marked with the owner’s name, address, variety, 
and grade of fruit. Cantaloupe growers sponsored 
the law that forbids shipment of immature canta- 
loupes from the state. Agricultural societies have 
existed since 1804, when Xew Castle farmers banded 
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together. The first state society was formed in 1849. 
These groups were largely responsible for teaching 
farmers to rotate crops and fertilize fields, thus re- 
storing Delaware’s celebrated fertility of soil. Today 
the state board of agriculture works closely with 
farm problems. The Division of Agricultural Ex- 
tension of the University of Delaware and its county 
agents serve thousands of farmers. Its work also 
includes 4-H Clubs and home demonstration units. 
The Future Farmers of America and the National 
Grange are also widely active. 

Manufacturing Is Varied But Minerals Are Few 
More than half of the manufacturing of Delaware is 
concentrated in New Castle County, in and around the 
city of Wilmington (see Wilmington). Explosives are 
no longer made here, hut the production of other 
chemical products has become Delaware’s largest 
industry. Wilmington is known as “the chemical cap- 
ital of the world.” The big chemical companies have 
plants and large experimental laboratories here and 
elsevv here in the state. The fist of products w hich they 
develop or manufacture is almost endless. It includes 
plastics materials, such as cellophane; synthetic 
fibers, such as rayon and nylon; drugs and medi- 
cines; paints and fertilizers; industrial inorganic 
chemicals; and compressed and liquefied gases. 

Other large industries are the canning of fruits and 
vegetables and the manufacture of glazed kid and mo- 
rocco leathers. Delaware has few minerals. Clay 
products, sand and gravel, and stone are the only ones 
of value. Nearby coal fields of West Virginia and 
Pennsylvania give Delaware a Ion -cost fuel supply. 

Highways, the Backbone of Transportation 
The state's excellent highu ay system has grown out 
of the famous Du Pont Boulevard, completed in 1924. 
This concrete road was given to the state by Coleman 
du Pont, great-grandson of the founder of E. I. du 
Pont de Nemours and Company. The state highway 
department took control of all public roads in 1935, 
and Delaware became a leader in building concrete 
roads, dual highways, and express routes for trucks. 
In 1951 the Delaware Memorial Bridge across the 
Delaware River near Wilmington was opened. This 
two-mile suspension bridge cost $43,900,000 and links 
the Du Pont Highway and the New Jersey Turnpike. 

Because of the many small shipments destined for 
nearby points, truck routes are more important to 
Delaware than railroads. The state has about 300 
miles of rail lines. One of the first regular steam rail- 
way passenger sen ices in the nation, however, began 
in Delaware on Sept. 10, 1832, on the New Castle and 
Frenchtown railroad, built a year earlier. 

The Chesapeake and Delaware Canal, opened in 
1829, has become an important link in the Atlantic 
Intracoastal Waterway. Connecting Chesapeake Bay 
and Delaware Bay, it runs about 15 miles south of 
Wilmington. It is a sea-level channel, 250 feet wide 
and 27 feet deep. 

Towns and Villages Recall History 
Delaware is especially attractive to motorists, for 
nearly every town and village has its historic back- 


ground. Even the busy city of Wilmington is rich 
in early American memories. Newark, near by, was 
one of the earliest junctions of cross-peninsula travel, 
growing up at the intersection of “two very Publick 
Roads.” Here Mason and Dixon made their head- 
quarters while surveying their famed boundary line. It 
is the seat of the beautiful University of Delaware. 
New Castle, oldest town in the Delaware River valley, 
was a leading port for settlers entering Pennsylvania, 
Maryland, and Virginia. Here William Penn landed 
in 1682 to become proprietor of Delaware. In 1776 it 
became the first capital of the state of Delaware. Its 
green was laid out by Peter Stuyvesant. The homes of 
several leaders in colonial and Revolutionary times 
still stand and are open to the public. 

Dover, seat of Kent County and state capital since 
May 12, 1777, is near the center of the state, an hour’s 
drive from Wilmington. Its wide shaded streets and 
gracious homes reflect the generous, dignified planning 
of the colonial period. In 1683 William Penn or- 
dered Dover to be built as a county seat. Kent 
County courthouse was built before 1697, the rest of 
the town laid out in 1717. In 1778 a visiting French 
nobleman wrote, “All the houses in Dover offered a 
simple but elegant appearance.” ( See also Dover.) 

Lewes was the site of the first settlement in Dela- 
ware in 1631. In its early years it was a bustling 
port. Today it houses many Delaware river pilots, 
and retains its proud tradition as “the saltiest town 
in Delaware.” Behind its Delaware breakwater, begun 
in 1818, and its outer Harbor of Refuge, ships still 
take shelter from Atlantic storms. It is a center of 
salt-w ater fishing. Five miles south of Cape Henlo- 
pen is Rehoboth, “summer capital” and largest sea- 
side resort. Surrounded by the holly trees and the 
loblolly pines of Sussex County, it is a favorite re- 
sort of Washington residents. The chief ports and 
shipbuilding towns of early days included Milford on 
the Mispillion, Seaford on the Nanticoke, and Odessa 
on the Appoquinimink. 

Cultural Heritage and Education 

Delaware’s first notable literary figure was John 
Dickinson (1732-1808), “the penman of the Revolu- 
tion.” His family moved there from Maryland in 1734. 
His political writings helped to persuade the colonies 
to adopt the Constitution. John Lofland (179S-1S49) 
was an eccentric physician-writer whose prose and 
poetry on Delaware themes won him local distinction 
as the “Milford bard.” Howard Pyle (1853-1911), 
famed writer and illustrator, worked chiefly in Wil- 
mington, his birthplace, and his studio is preserved. 
Other distinguished writers include Christopher L. 
H ard (186S-1943), Henry Seidel Canby (bom 1878), 
and Anne Parrish (bom 1SSS). 

Delawareans prominent in other fields include John 
Bassett Moore (1860-1947), jurist and historian; 
Annie Jump Cannon (1863-1941), eminent astron- 
omer; Oliver Evans (1755-1819), inventor; and 
Thomas Garrett (1789-1871), abolitionist. 

Education has advanced swiftly after years of set- 
backs. As the first Swedish colonists prepared to sail 
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in 1637 the king urged that they be provided with an 
adequate number of nun sters and schoolma ten 
The first teacher Evert Pietenen did not amve 
until 1657 when the Dutch had control As the colony 
grew the prosoerous sent their children to Ph ladel 
phia New England or abroad to school In 1796 
the legislature established a public school fund but 
no use was made of it until 1817 Progress was 
negl gible until 1829 when d stncts were empowered 
to establish free schools 

Free edurat on lagged however and in 1918 Dela- 
ware by prevail ng educational standards ranked 
below the average for the nat on In 1919 the state 
a led by conti but ons fiom private in lividuaN 
notably Alfred I du Pont and Pierre S du Pont 
began a program of mo lermziti n that lifted it to 
rank among the leading states in the nat on in value 
of school property for each pupil 

The Um vers ty of Delaware at Newark received 
its charter in 1833 as Newark College In 1813 it 
became Delaware College and in 1921 the University 
of Delaware Delaware State College (for Negroes) 
and Wesley Junior College are located at Dover 
How Delaware Is Governed 

Delaware b const tut on adopted in 1897 is its 
fourth The others were adopted respectively in 17 j G 
l"02 and 1831 Amendments to the constitution 
need no rat Beat on by the voters The General As- 
sembly meets on the first Tuesday in January in odd 
years It is made up of 17 senators who are elected 
for four years and 35 representatives who serve for 
two yean The governor elected for four years may 
not 6erve a th rd term Other executives also serve 
four yeacs except the treasurer and auditor who 
are elected for two years 

Count es are still divided into hundreds a polit- 
ical unit use 1 centuries ago by the \nglo-8axons The 
pillory was not abolished until 190a an 1 the wl ipping 
post is still u«ed to pun sh certain crimes Blue laws 


prohibiting unnecessary work o n Sunday though 
long disregarded were not repealed until 1941 
The state is the official home of many of the largest 
corporations m the United States Industries carrying 
on their work elsewhere are chartered here to take 
advantage of it3 liberal laws of incorporation 
first Dutch Settlers Vanquished by Indians 
The chronology of Delaware begins with the estab 
bshment of a whaling colony In 1629 patroons of 
the Dutch II est India Company bougl t land from 
the Indians stretching from Bombay Hook to Cape 
Ilenlopen In the spring of 1631 the Wains ( whale) 
brought 28 men whal ng equ pment and cattle from 
Hoorn in Holland to a site near present Lewes They 
called the settlement 2waanendael( valley of swans ) 
A quairel w th the Ind ans ended in the massacre of 
all the settlers some time before 1632 
Tor the next few years the region remained in the 
han Is of its In iian masters Of Algonquian stock 
they called themselves the Lenni Lenape ( the ong 
inal peoyle ) It was their tradition that they had 
come long ago from the west to be the first settlers 
m this region Explorers ha 1 praise for the Lenni 
Lenape and other Indian tribes respectfully called 
them Grandfather Thev had formed a defensive 
confederacy with certain neighbor ng tribes They 
were a tall proud people friendly intelligent and 
brave Ihey resented being called Delawares hy 
the white men until they were told this was the name 
of a brave warrior It was the Delawares who m 16S2 
and 1CS3 made treaties of friendship with William 
Penn and assigned him rights to the site of Philadel 
phia (sec Penn) The trickery of the Iroq io s and of 
the wh te men weakened the Delawares Unable to 
defeat them in battle tl e Iroquois persuaded the 
Delawares to become arb trators in tl e Ind an wars 
At first they refused because interress on was cus- 
tomarily the task of the women The Delawares 
wanted no such pie i ling role The Iroquois shrewdly 
convinced them that th s part could be handled only 
by a tribe with the most honored tradit on of strength 
and courage The Delawares made a pledge to refrain 
from warfare and to act as peacemakers for the 
general good 

Delaware InJUns Dr) ten Out 
When the Iroquois had thus made the Delawares 
into women they dominate l them about 1720 with 
the aid of firearms sup pi ed by northern colon al 
traders The second great blow at the Delawares came 
when Gov emor Thomas Penn defrauded them of land 
m Pennsylvania in the Walking Purchase of 1737 
The Ind ans had originally sold to William Penn 
land extend ng as far as a man can walk in three 
days. Penn in 1683 had walked off the first half of 
this — about 40 miles — at a normal pace When the 
time came to mea. ure the remainder Thomas Penn 
hired aa expert who managed to cover 86 miles in the 
additonal day and a half When the Delawares pro- 
tested they were driven out hy the Iroquos at the 
governors request Destitute anl broken in sprit 
they began their straggling drift westvard to the 
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Wyoming Valley in the Alleghenies, and then on to 
Kansas, Oklahoma, and Canada. 

Swedes Make a Permanent Settlement 
Meanwhile a new era had begun for the Delaware 
colony. The first Swedish people to come to America 
landed at “The Rocks,” on the site of modern Wil- 
mington, in March 1638. Led by Peter Minuit, who 
had originally been in the sendee of the Dutch and 
had built Fort Amsterdam at the mouth of the Hud- 
son River, they built here Fort Christina, named in 
honor of the Swedish queen. They called the surround- 
ing country New Sweden. More Swedes came in 
1640, and with them some Finns. These Scandinavian 
woodsmen were the first builders of the log cabins that 
were to be the frontier homes of American pioneers. 

Struggles for Control of Colony 
New Sweden’s trade attracted ambitious Peter 
Stuyvesant, governor of New Amsterdam. In 1651 
his Dutch warships defied the ill-armed Swedish forts, 
and he built Fort Casimir on the site of modern Xew 
Castle. In 1655 Stuyvesant broke the last traces of 
New Sweden’s power, and for the second time Holland 
controlled Delaware. In 1664 England conquered the 
Dutch colonies, and Delaware became part of the 
“Duke of York’s Province,” by a grant of Charles II. 

The Dutch recaptured their lands in 1673. Then- 
rule was ended the next year by the Treaty of West- 
minster but not until they had established courts 
at Upland, New Castle, and Lewes. This laid the 
foundation for Delaware’s later claim to be recog- 
nized as a separate colony. 

Passing from one master to another failed to shake 
the people from their rugged, independent ways. Wil- 
liam Penn landed in New Castle. Oct. 27, 16S2, in- 
tending to include the “Three Lower Counties” in his 
patent for Pennsylvania. The Delawareans sent their 
own delegates to Penn’s first assembly, Dec. 6, 16S2, 
and by 1701 had won a new charter entitling them to a 
separate assembly, which first met in New Castle in 
November 1704. Thenceforth Delaware, though ad- 
ministered by governors appointed by Penn, sent 
none of its laws to England for approval by the crown. 

Delaware Fights in the Nation’s Wars 
Although there w ere many loyalists in the colony, 
Delaware was in the forefront of the fight for inde- 
pendence. The leaders were Caesar Rodney, Thomas 
McKean, and George Read, delegates to the Continen- 
tal Congress. On the night of July 1, 1776, Rodney 
rode furiously from Dover to Philadelphia to vote 
with McKean, thus giving Delaware's support to 
the resolution calling for separation of the colonies 
from England. On Sept. 21, 1776, the three counties 
convened at New Castle to form Delaware state. 

Nearly 4,000 of Delaware’s population of only 37,- 
000 enlisted in the Revolutionary War forces. A cele- 
brated company w as that led by Capt. Jonathan Cald- 
well, whose men brought with them spirited game 
chickens from the brood of a blue hen in Kent County. 
These men fought with such daring that they became 
known as the “Blue Hen's Chickens,” thus earning for 
Delaware the nickname of the “Blue Hen” state.” 


Only one battle was fought on the soil of Delaware. 
This was at Cooch’s Bridge, near Newark, Sept. 3, 
1777. In 1786 Delaware was one of the five states 
that sent delegates to the Annapolis convention, of 
which John Dickinson of Delaware was elected 
president. At the Constitutional Convention, Dick- 
inson was a leader in supporting the proposals for a 
new constitution to replace the Articles of Confed- 
eration, and he insisted that the states have equal 
representation in one House of Congress. On Dec. 7, 
1787, Delaware ratified the new constitution, the 
first state to do so. 

In the War of 1812 two Delaware leaders won out- 
standing victories. Captain Jacob Jones, commander 
of the TTasp, captured the British warship Frolic in 
October 1S12. In September 1814 Capt. Thomas 
Macdonough defeated the British fleet on Lake Cham- 
plain. In the Civil War Southern sympathies led part 
of Delaware’s men into the Confederate army. 0\er 
13,000 joined the Union forces. About 10,000 served in 
World War I and about 25,000 in World War II. (See 
also chronology in Delaware Fact Summary; United 
States, section “Middle Atlantic Region.”) 
Delaware river. Noted alike for its commerce, 
scenic beauty, and historic associations, the Dela- 
w are River flow s through the rich and densely popu- 
lated Middle Atlantic region of the United States. 
It rises in two branches on the westward slopes of the 
Catskill Mountains. They join in a united stream at 
the New York-Pennsylvania boundary. For about 70 
miles it forms the line between these states, then turns 
southward to separate New Jersey from Pennsylvania 
and Delaware. Passing by Trenton, Philadelphia. 
Camden, Chester, Wilmington, and other industrial 
and commercial cities, it empties into the broad 
Delaware Bay. 

The Delaware is 2S0 miles long from the junction of 
its branches to the head of the bay. The river is 
navigable as far as Trenton, N. J. Its chief tribu- 
taries are the Schuylkill and Lehigh rivers. 

Most spectacular of its scenic stretches is the Dela- 
ware Water Gap near Stroudsburg, Pa. There the river 
pours through a narrow gorge in the Kittatmny 
range of the Appalachians. The gorge is about three 
miles long, and its sides rise more than a thousand 
feet sheer above the stream. 

The river has played an important role in the de- 
velopment of its basin since colonial times. Its nan- 
gable lower reaches first welcomed the ships that 
brought settlers to Pennsylvania, Delaware, and New 
Jersey, then carried the commerce tlmt for a time 
made Philadelphia the young nation’s first port- The 
swift upstream waters bore log rafts from the tim- 
bered hills to build the downstream cities and the 
vessels in Philadelphia shipyards. Water power from 
the Delaware aided the early development of industry 
in the area. Today this rich industrial region brings 
in raw materials and transports many of its product; 
on the river and the bay. Reservoirs on the head- 
waters impound water for the cities of the region. The 
Delaware River Port Authority and other commissions 
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set up by the states bordering the nver are sctive 
in improving port and water supply facilit es and in 
building bridges 

Delhi {dll l) Itoh Through much of Ind a s long 
and troubled history its seat of government has been 
Delhi The city a site on the Jumna River commands 
the narrowest pass from the Ganges to the Indus Val 
lev Thus it is strateg Cally located to control both 
the wet eastern and the dry western pla n and to 
serve as a center of transportation and trade 

Eight cities have been bu It here over the centuries 
as success ve dynasties and conquerors have set up 
their capitals New Delhi the present capital of (he 
Republ c of India is an up-to-date modern city 
planned and constructed by the Bnt sh when they 
ruled India In contrast old Delhi is a mixture of 
gorgeous palaces and mosques built by earlier rulers 
and slums where squalid houses huddle along mean 
crooked streets 

Both cities have grown and become overcrowded 
s nee the partition of India and Pakistan in 1917 Old 
Delhi received hundreds of thousands of Hindu refu 
gees fleeing from Pakistan New Delhi swelled as the 
functions of the republican government called for 
thousands of new officials The city is the >ear-a round 
capital today whereas under Bnt sh rule the govern 
ment was moved to cool ‘umla in the lower Htraa 
layas in the summer Delhi New Delhi and their 
suburbs are incorporated in a Part C Indian state 
called Delhi (see India) 

Through old Delhi runs Chandm Chauk or silver 
street once called the nchest street in the world 
Both sides of th s wide avenue are lined w th t ny 
open faced 6hops Here are booths of the sweetmeat 
sellers where candies and Bmall pastries are display ed 
in glistening copper pans Here sits the lie tel vendor 
He smears thick pan leaves with lime and a red paste 
called kulla adds chopped areca nut and with a little 
twast finishes the favonte confection that stains the 
lips a deep red 

In the gram stores com wheat nee and millet 
are sold to housewives along with spicy cardamom 
seeds and sweet oily sesame seeds Brass ware pot- 
tery and text le shops offer colorful wares and arti 
sans sguat at looms or potter s wheels The m ngled 
odors of frying ghee (clarified butter) burning cow 
dung and leather swirl through the crowded streets 
Monuments of the Mogul Er« 

The lofty city wall was constructed by Shah 
Jehan the great Mogul ruler and builder who is sa d 
to have found India in red stone and left it in marble 
He also bu It the Red Palace now known as the 
fort and the magnificent Great Mosque completed 
in 1650 One of the largest Mohammedan buildings m 
the world the Great Mosque sits on a rocky elevation 
where its marble domes and graceful minarets are 
visible from afar (see Mohammed) The Pearl Mosque 
built by Aurangzeb Shah Jehan s successor as his 
private place of prayer is a gem in wh te marble Its 
three pearly domes are surmounted by inverted lotus 
blossoms and slender g Ided spires 


DELHI S PERFECT TOWER 



The most splendid buildings of Shah Jehan s palace 
are the Diwan i Am the half of public audience and 
the D wan i Khas the hall of private audience In 
scribed upon the cornice of the Diwan i Khas is the 
Pers an text If there be a paradise on earth it is 
this it is this it is this 

In this hall of marble columns g Ided arches and 
jeweled walls once stood the famous Peacock Throne 
Its legs were golden and its base encrusted with rare 
stones Behind it stood two peacocks w th outspread 
ta Is closely inlaid with sapphires rubies emeralds 
pearls and other precious gems The canopy above 
was exquis tely enameled and supported by 12 
emerald-set pillars When the Persian invader 
Nad r Shah sacked Delhi in 1739 he earned this mas 
tcpiece to Persia Within the walls of the Red Pal 
ace there were once gardens and fountains kiosks 
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and harems of pure white marble, beauty and gor- 
geousness without end, of which scarcely a vestige re- 
mains, much of it haiing been done away with to 
make room for the British barracks. 

Delhi was prominent in early days as the capital 
of the Mogul emperors. Its central position on the 
great east-west- plain of India (almost the same dis- 
tance from the two great eastern and western ports 
of Calcutta and Bombay) gave it both commercial and 
political importance. Through the centuries pilgrims 
and caravans have traveled over this great plain. 
The bazaars of DeLhi became famous for their gold and 
silver filigree work, jewelry, woolen fabrics, pot- 
tery, and wood carvings. Today several railroads pass 
through the city, and modem cotton mills and facto- 
ries exist side by side with handicraft industries. 

Because of its ancient prestige, Queen Victoria 
chose Delhi as the seat of the great durbar (court) 
in 1877 when she was proclaimed empress of India. 
Similar ceremonies were held at the accession of 
King Edward VII and King George V. 

In 1911 Delhi superseded Calcutta as the capital 
of India. At this time the small province of Delhi 
(573 square miles) was fomied out of a comer of 
the Punjab province. 

New Delhi, Capital of India 
During the Indian Mutiny Delhi was captured by 
the mutineers in 1S57, and much of the city was de- 
stroyed during the five months' siege by the British 
which followed. The British base during the siege was 
the famous Ridge, a rocky height of some 60 feet about 
a mile outside the city. The Ridge was chosen in 1912 
as the site for a new capital, called Xew Delhi. When 
Great Britain freed the Indian Empire, in 1947, Xew 
Delhi became the capital of India. 

Sir Edwin Lutyens laid out the plans for this 
“garden city.” The top of the Ridge was leveled off 
to create a site for three main government buildings: 
the Viceregal Lodge, the Secretariat, and the Coun- 
cil or Parliament House. These main buildings are 
impressive in their classic style, with such oriental 
touches as domes and minarets cleverly combined. 
Broad tree-lined avenues lead from the government 
buildings down to the residential section below. 
Here many houses were built for government workers. 
The city covers about five square miles. ^ 

Population of Delhi (1951 census), 914,790: of Xew 
Delhi. 276,314. 

Dr. I. Tin. In a gorge of lofty Mount Parnassus, 
overhung with towering cliffs, near the sacred foun- 
tain of Castalia — in the midst of perhaps the grandest 
and most awe-inspiring scenery in Greece, and (ac- 
cording to ancient belief) at the exact center of the 
habitable earth— was the famous oracle of Delphi. 
Here, it was believed, Apollo, the god of light, of 
poetry and music, and of prophecy, made known to 
men the will of Heaven; and here came inquirers 
from every part of Greece and from manv other lands 
seeking his guidance. 

In ancient days there was a cleft in the rock, whence 


issued volcanic ■vapors of strange potency. A priest- 
ess, known as the Pythia, having bathed in the 
fountain of Castalia and eaten of the leaves of the 


sacred laurel, took her seat on a tripod placed over 
the cleft, and inhaling the intoxicating vapors was 
thrown into an inspired frenzy or trance. The mystic 
words she uttered were taken down, put into verse 
form, and delivered to the inquirer as the revelation 
of Apollo. The oracles were usually expressed in ob- 
scure or ambiguous language and bence were capable 
of being interpreted in various ways. In the story 
of Croesus we read how such a response was given to 
this famous king before be went to war against tbe 
Persians ( see Croesus). 

Xo one who sought counsel at Delphi approached 
without gifts, and great treasuries were built to hold 
the offerings, often of pure gold or silver, presented by 
kings, states, and individuals. So many statues were 
erected that even after 500 of them were removed by 
the Roman emperor Nero, 3,000 remained. Recent 
excavations have laid bare tbe ruins of tbe great tem- 
ple and many r other buildings and many beautiful 
works of sculpture and thousands of inscriptions of 
historical value have also been found. 

The oracle at Delphi was always consulted before 
any important step was taken by the ancient Greeb 
in affairs of state; and thus it exerted a powerful in- 
fluence on the history of the Greeks. The common 
reverence for its utterances, and the Pythian festivals 
which were held at the shrine every’ four years, wem 
among the chief influences making for unity in tbs 
political and religious life of the Greek world. 

The Delphic oracle, though the most celebrated, was orb 
one of several Greek oracles- The oldest was that of Z-c: 
at Dodona, in Epirus, where Zeus was believed to spear 
through the rustling of the leaves of the sacred oak tree. 
There were also oracles in Rome, Egypt, Babjloais. sad 
other countries. 

Demeter ( dl-ml'ter ). The early Greeks were much 
struck by the yearly change of the seasons, from the 
joyous and fruitful summer to the bleak desolatira 
of winter. They' found the explanation in the stone 
which they told of the goddess Demeter. She 
the sister of Zeus (Jupiter), king of the gods, and 
was one of the greatest of their deities. The Greeks 
called her “grain-mother” or “earth-mother,” uni 
worshiped her as the goddess of agriculture and <?i 
civilized life. 


According to these stories, there was at first no 
winter but the earth smiled green and fruitful in pen 
petual s umm er. But one day, while Demeter s love!., 
daughter Persephone was gathering flowers m a 
meadow with her playmates, the earth opened ana 
Hades (Pluto), the god of the dead, appeared ana 
carried her off to be his queen in the world below 
Demeter was inconsolable, and torch in hand sh ? 
sought her missing child throughout the wide worA 
All that year not a stalk of grain grew, and man vouB 
have died of hunger if Zeus had not persuaded Had™ 


to let Persephone go. But she had eaten a pome- 
granate seed with Hades, and so could not sLy 



away fore* er In the end it was arranged that Per 
sephone should spend two third* of every year with 
her mother and the heavenly gods and the rest of 
the year with IMes in the world of the dead So as 
a result of this arrangement during spring summer 
and autumn earth blooms and bears fru t and dur- 
ing the winter the life of vegetation sleeps buried 
underground At Eleusis m western Greece the 


GOVERNMENT by the 

T~\ EVOCRACY The w ord democrat j comes from two 
Greek word* meaning people and to rule 
Tlius a democracy mean* literallv rule of the people 
It i9 applied to an> government in which the people re- 
tain supreme power and exercise that power directly 
or indirectly through their elerte 1 representatives 
Throughout the hi'tory of civilization people have 
struggled continuously to obtain an 1 keep the power 
to gov ern them*el\ es In *ome ages this struggle w as 
more successful than in others Sometime* democracy 
was won by a particular people onlv to be lost again 
During all this time howev er there has been slow hut 
steady progress toward democratic g>\ eminent for 
more and more people 

The Earliest Forma of Government 
The history of civil zit on begins in Western Asa 
and Egypt about 5000 years ago At that time 
democracy w os almost unkho vn Gov ernment w a* by 
autocracy— the unre'tncted rule of a single peison 
In the great Asian nations such as Babylonia and 
Assyria an absolute monarch ruled without any legal 
1 nutations upon hi* power He made law* by his own 
decrees and had the power of life or death over his 
subjects The only restraints upon him were custom 
the fear of arou« ng rebellion and the power of the 
great n< blcs borne of these rulers such as Sennach 
enb w»re Wood thirsty and cruel Others such as 
Cyrus Were moderate an! wise Ev en among the Bib- 
lical peoples of Palestine and other small nations 
autocracy was the rule 

In the more backward parts of the world some 
tribes or clans were organized in such a wav that gov 
eminent was by the heads of families This was rare 
however Usually the people were ruled by a chief or a 
king somet me* with the aid of a council of elders 
Throughout this period the voice of the whole 
people wa* seldom heard (See also Family ) 
Democracy In Ancient Greece 
The first development of democracy m any impor- 
tant sense occurred in the city states of an lent 
Greece These were tiny nations that usually covered 
less than a hundred square mile* Ten thousand free 
people was a large number for such states Thus all 
the freemen co lid meet in a general assembly to speak 
and vote This was the s raplest form of democracy 
There was no need for representative democracy in 
which one man speaks for many others 
At first the-e city-state* wore ruled by k ngs The 
kings had to lsten to the opinions of the Assem 
bly After a time — in Athens as early as TOO a c — 
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Greek* hel 1 an annual festival in honor of Demeter 
with secret ceremonies Those who were initiated into 
these Eleusiman mysteries found a deeper meaning m 
tl is myth To them it held forth the promise of a 
future life beyond death 

The Roman* worshiped Demeter under the name 
of Ceres wh ch give* us the word cereal and 
called her daughter Proserpina 


VOTES of the PEOPLE 

the kingship was replaced by a rule of the prm 
cipal families (See alio Athens ) This form of gov 
ernment is called an oligarchy When the people de- 
manded a greater and greater share in the govern 
merit den oi racy steaily ga ned strength By the 
t me of Clisthenes (al out 500 b c ) the people of 
Athens had gamed practically full control They 
elected 1 hei r own m igistrates a nd made their own laws 
The Athenian Assembly 

In Athens which was the largest city state in 
Gieece all final authority was placed m an assembly 
or eccleiui of the freemen There lawB were passed 
generals and magistrates were cho'en and a great 
deal of the business of the state w as transacted There 
was a Council of 500 members but it* pnncioal bu*i 
ness was simply to prepare legislation for the As*em 
bly to act upon During times of peace especially in 
the early days the Assembly took great pains to pre- 
vent any one man from becoming supreme Terms of 
office were kept short seldom exceeding a year for 
any officer the mil tary power was usually divided 
among a numbrr of generals all equal in rank and 
some of the principal civil officers were chosen by lot 
so that the weakest citizen had the same opportunity 
os the strongest Political parties in the modern 
sense olay ed no part in the government The As'em 
bly was a greit school of oratory and of the art of 
managing large bodies of men and Athens became 
known for its skillful pnl t cal leaders 

When the lea leis who gained the favor of the As- 
sembly were able and upr gl t this democratic gov 
eminent of the Greek city-states worked well Under 
a great man such as Pericles or a just man such as 
Aristides the city-state prospered (see Aristl h-s Pen 
cles) At its worst the Assembly was too much like 
a fickle mob an 1 it sometimes yielded to evil men 
such as Cleon or to dangerous men such as Aleibiades 
Such demagogues could as ume control too easily un 
der this system "Moreover it lacked the pover of 
healthy endurance When a great monarchy arose in 
Macedon a first under Phil p and then under Alex 
anler the Great the democracies of Greece crumbled 
before its onslaught (See Greece) 

Roman Struggle tor Freedom 

Rome also was at fust ruled by kings As the c ty 
grew however its population came to include msny 
outside of the original tnbe which had founded it 
These outsiders were denied rol tiC3l equal ty and 
other rights Tl e result wa* a ser es of struggles in 
which tire people demanded a fairer more democratic 
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form of government. The kingship was overthrown in 
510 b.c. Thereafter, two consuls were chosen each 
year by an assembly of all the fighting men, the 
comitia curiata, to administer the laws. But even then 
the government was not a true democracy, for most 
of the members of the comitia curiata were "patri- 
cians” (the wealthy classes). The comitia curiata 
divided its power with the Senate, which was a 
smaller body of the aristocracy, each member hold- 
ing office for life. 

The common people of Rome, the pkbs, made deter- 
mined efforts to widen their rights of self-government, 
and gained some victories. Beginning in 339 b.c. the 
popular assemblies held for a period the full right of 
making laws. But Rome never achieved as much 
democracy as Greece. The Senate clung tenaciously 
to its power, and during the long struggle against 
Carthage — the Punic Wars — it became much the most 
powerful body in the nation. The senators controlled 
foreign affairs, the army, and the finances, and they 
really ruled as an oligarchy. Gradually the repubhc 
decayed. As the Roman armies conquered more of the 
world, powerful military commanders arose w ho held 
the supreme authority in the state. The Senate was 
naturally jealous of these commanders. But, finally, 
the greatest of them, Julius Caesar, overthrew the 
senatorial power and established the Empire. Except 
in the German forests and other wild areas, democ- 
racy appeared dead. ( See Roman History.) 

The Free Cities of the Middle Ages 
Centuries passed before it revived again, for in the 
early Middle Ages democracy as we know it remained 
practically unknown. The rise of feudalism meant the 
rise of an aristocracy. Men yielded obedience to noble- 
men who had inherited their authority, or gained it 
by war and conquest. (See Feudalism.) But gradu- 
ally a spark of democracy in the towns and cities of 
Western Europe began to kindle into a little blaze. 
These towns, in England, France, and Germany, were 
at first usually governed by some feudal lord or great 
churchman. But many of them came to be filled by 
artisans and merchants who w ere intent upon peace- 
ful trade and money making, not upon war. In city 
after city the tradesmen and workmen began demand- 
ing charters to guarantee their political and economic 
rights. The kings, noblemen, and abbots struggled in 
vain against this trend, for the determined citizens 
always won. 

By 1250, there were towns all over Europe which 
were wholly or partly free from their old feudal lords, 
though not from the kings; and they had gone far on 
the road of true democracy. Their qualified citizens 
the burghers or burgesses, elected aldermen who made 
the laws and mayors who enforced them. But there 
was one important difference between most of these 
medieval cities and those of the modem world. 
The individual merchant, iron-worker, glassmaker or 
weaver counted for little; it was his trade or caking 
that was important. In the typical free city of this 
period the government was based upon the different 


trades, or industries, such as the merchant guilds, and 
the various craft guilds, not upon wards or other 
geographical divisions ( see Guilds). 

Rise of Democracy in England 

It was in England that democracy reached its full- 
est development. The English people had inherited 
some striking democratic institutions from the Teu- 
tonic invaders who had colonized Britain. In the very 
dawn of history these Teutonic tribes are found gov- 
erning themselves in village communities by meetings 
of all the freemen. In England, such self-governing 
communities in early times combined into “hundreds,” 
which were governed by a “hundred-moot” or meet- 
ing, made up of the priest, the reeve (steward), and 
four men from each township in the hundred. Above 
this was a general “folk-moot,” a tribal or national 
council. In time, all England became a single Saxon 
kingdom, and the king was then assisted in ruling bj 
a select national council of the chief men, called the 
“Witcnagemot.” 

After the Norman conquest the towns rapidly 
became important, and the old Teutonic spirit of 
democracy revived in them. Henry I, who ruled 1100- 
1135, granted London a charter which was regarded 
as a model by other towns. Many of them demanded 
similar instruments, which Henry granted. After his 
death, Richard I, who was anxious to obtain money 
for his Crusade, sold charters to other municipalities. 

The spirit of democracy in these places was alert 
and vital. In London, for example, special bodies of 
the citizens frequently came together in crowded bor- 
ough meetings to elect aldermen and in guild meet- 
ings to transact business for their trades. 'When the 
bell of old St. Paul’s clanged loudly, they all met in 
a single great town meeting, with their aldermen pre- 
siding. Every' townsman could claim the right to be 
tried by' his equals in the town court or “hustings. ’ 
When any' danger threatened the city the townsmen 
mustered their own army', and delivered the banner 
to their chosen captain. As the years passed, the 
various town governments became as powerful as the 
noblemen who ruled great domains, or the churchmen 
who controlled many parishes. 

Effect of Magna Carta 

Meanwhile, there was a trend toward democracy 
in the English nation as a whole. By' force of custom, 
law, or local charters, both the people and the noble- 
men, or barons, gradually' obtained many' rights. When 
King John, a weak monarch, tried to override them, 
the barons compelled him in 1215 to sign the Great 
Charter (Magna Carta). This protected the poor man 
in his right to justice and to his own property, while 
it also confirmed the privileges of the town. "Let the 
city of London,” said the Great Charter, “have ail 
its old liberties and its free customs, as well by' land 
as by' water. Besides this, we will grant that all other 
cities, and boroughs, and towns, and ports, have all 
their liberties and free customs ” For centuries men 
looked back to the Charter of Runnymede as a land 
mark of English freedom. (See Magna CartaJ 



Another great advance in democracy was made in 
1205 There was already a parliament, but the only 
representatives in it were the barons the bishops, 
and the knights of the shires The knights had been 
summoned only occasionally since they were first 
called by King John in 1213 In 1265 Simon de Mont- 
fort, who was regent, called together a parliament in 
which the towns and boroughs were represented, each 
being entitled to two members It was a “packed 
assembly, but it marked a distinct turn m the history 
of parliament A little later, m the ‘ model parlia- 
ment" of 1203, the representation of the towns was 
made permanent and regular 

By the middle of the 14th century, Parliament had 
separated into two bodies — the hereditary House of 
Lords (with the bishops) and the House of Commons 
which was made up of town members and knights of 
the shires The House of Commons w as a great new 
instrument of democracy (bee Parliament) 

The Power of the Parliament 

In other countries of Europe parliaments sprang up 
in much the same way Each of the early kingdoms in 
Spain had a “Cortes ” and members chosen by the 
towns sat in Leon as early as 1188 In France, there 
was a ‘ Sfates-General," in which the burgesses of the 

towns also had representatives la Sweden there was 

the “Riksdag,” to which even the peasant farmers 
sent their own members 

But m none of these countries did the parliament 
become so important as in Engjaod By the tune of 
Cromwell, in the 17th oenturj, the House of Com- 
mons had grown strong enough to o' erthrow the king 
and govern the whole country A little later mini-i- 
tem! government was established, that is, govern- 
ment by men whom Parliament and not the king 
controlled In the 18th century the House of Com- 
mons lo«t ground for a time It was rather an aristo- 
cratic body than a democratic institution, and it fell 
under the mfluenre of the king But m the 19th cen- 
tury all this was completely changed By a senes of 
great reform acts culminating in the -woman suffrage 
act of 1928 practically every adult person was allowed 
to vote for members of the House of Commons, and 
that body became one of the most truly democratic 
legislatures m the world 

American Democracy Founded 

During the 19th century, democracy or “govern- 
ment of the people, by the people, and for the people,” 
seemed to be sweeping the greater part of the civilised 
world Even before the Revolution the English col- 
onies in North America had highly democratic forms 
of government Two of them Rhode Island and Con- 
necticut, governed themselves almost entirely and 
were among the freest communities on the globe 
After the Revolution the. United States rapidly rose 
to a preeminent position as a democracy At first, the 
government had aristocratic features hut, in the tune 
of Jefferson and still more in that of Andrew Jackson, 
the people established the principle that every grown 
man should have a vote, and the right to bold office 
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American political philosophy and institutions were 
strongly influenced by the French In France the 
reiolution of 1789 resulted in the overthrow of the des- 
potic Bourbons and the ultimate establishment of a 
democracy Both the French and the American dem- 
ocracies took the form of a republic that is, in the mod- 
ern sense, a free, popular government in which f here is 
no hereditary ruler or ruling class Following the ex- 
amples of France and the United States, most Latin 
American countries early in the 19th century became 
republics But centuries of colonial subjection were 
poor training for self rule and so, in some of these new 
republics democracy was slow to develop 
As democracy spread, it was most commonly asso- 
ciated with the republican form of government But 
the second type of democracy — the constitutional 
monarchy— also took root w some countries In Den- 
mark, Norway, and Sweden, as w England, the rulers 
abided strictly by constitutional restrictions of their 
pow er, and the freedom loving peoples of those nations 
developed democratic institutions of the first order 
Year* of Promise for Democracy 
The chief stronghold of autocracy remained in cen- 
tral and eastern Europe When the first World 
War resulted in the defeat of Germany and 
Austria Hungary, many hailed the peace as the open- 
ing of a new era in which democracy would eveiy- 
where prevail 

There were indeed many promising events to sup- 
port this hope In Germany and Austria the over- 
throw of the monarchy brought republics with demo- 
cratic forms of government As the vast Russian Em- 
pire disintegrated, there emerged the compact new 
republics of Finland, Esthoma, Latvia, and Lithuania 
from the Baltic, south across the young republic of 
Poland, and into the traditionally despot-ruled Balk- 
ans, a new spirit of democracy appeared Throughout 
the British Empire there was greater self-rule Even 
in Asia democratic concepts began to spread 

Rise of Modem Dictator* 

But even as democracy was thus adding new na- 
tions to Its fold, its way of life w as being challenged by 
rival systems of gov eminent In Russia the overthrow 
of the c Jurist regime brought a brief period of democ- 
racy, but a communist revolution in 1917 soon estab- 
lished a ‘ dictatorship of the proletariat ’ (see Commu- 
nism) Iu Italy the parliamentary system, attacked on 
all sides, finally sue cumbed in 1922 to the fascist dicta- 
torship of Benito Mussolini (ate Fascism) Other new 
democracies came under the sway of “strong men,” 
who abolished all opposition and ruled as despotically 
as any long (tee Dictatorship) 

The full menace to democracy of these ‘ totahtan 
an" systems did not become evident, however, until 
the National Socialists under Adolf Hitler took power 
in Germany in 1933 Swift action, rigid discipline, and 
construction of a great military machine— these en- 
abled Nazi Germany to force concessions from the de- 
mocracies, who sought to bold the peace Extension of 
Centum aggression in 1£W9 plunged the democracies 
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into the second World War (see World War, Second). 
Later Hitler attacked Russia, so the Communists 
fought on the side of the democracies. The Fascist 
nations (Germany, Italy, and Japan) suffered. defeat. 
But the democracies feared the rise of new dictators 
in lands that had known little freedom. To guard 
against this, they launched programs in Japan and 
■western Germany to teach the people democratic ways. 

Communism Confronts Democracy 

Russia emerged from the war one of the world’s 
two great powers. Its army formed a solid wall 
across Europe from the Baltic Sea to the Adriatic. 
East of this “iron curtain” only Greece remained out- 
side the Russian orbit. Communists dominated the 
governments of Yugoslavia, Czechoslovakia, Poland, 
Hungary', Bulgaria, Rumania, and Albania, and gained 
strength in Finland. The Baltic republics (Latvia, 
Lithuania, and Esthonia) became republics of the So- 
viet Union. Native Communists seized vast Chma. In 
countries outside the Russian sphere, the Communist 
party sought to overturn democratic governments. 

The Russians claim that their system of government 
is the only ‘‘true democracy.” But, like the Fascists, 
Communists consider the state more important than 
the individual. The Soviet Union continued to be 
governed by a rigid dictatorship. It did not permit 
freedom of speech or freedom of the press. It allowed 
only one party, the Communist party. It insisted that 
all citizens go to the polls; but the ballots contained 
only a single slate of candidates. The government, 
tolerated no opposition to its policies. 

In contrast, democratic government rests on a svs- 
tem of two or more political parties. Minority parties 
are not only tolerated; they take part in the" govern- 
ment. The democratic system rests upon freedom 
of thought and speech, and respects the dignity and 
worth of each individual. To guard the rights of the 
people, democracy imposes restraints e\en on the 
will of the majority. The Constitution of the United 
States, for example, limits the powers of the govern- 
ment; and the bill of rights, which it contains, guaran- 
tees to the people freedom of speech, freedom of the 
press, freedom of assembly, and freedom of religion. 

Kinds of Democratic Government 

The processes of democratic government have been 
evolved slowly' and are continually being changed to 
meet new conditions. For example, self-government 
may take the form of direct democracy or of repre- 
sentative democracy. Direct democracy is government 
by all the citizens meeting together! The growth of 
population has made this impossible except for little 
units of local government. It exists in town meetings 
in parts of the United States and in the assemblies 
of the Swiss cantons. But no large nation can be 
ruled by direct democracy. 

Of the representath e democracies there are several 
types. One is the parliamentary democracy of Great 
Britain, and of Canada and the other British domin- 
ions. Another type is the presidential sv stem which 
prevails in the United States and among South Amer- 


ican nations. A third, as yet restricted to one countiy, 
is the executive council system of Switzerland. Each 
of these systems has its advantages and disadvantages, 
but the preference of the world in recent decades ks 
swung strongly' toward the parliamentary system. 

Under the parliamentary system, which was invented 
in England, the government is carried on by a popu- 
larly elected legislature and by a cabinet which is in 
effect selected and dismissed at will by the legislative 
majority. "Whenever the parliament changes its opin- 
ion upon any great issue, or whenever the countiy 
elects a new parliament of changed party complexion, 
one cabinet resigns and another is chosen. In thb 
system, the will of the people usually finds immediate j 
and vigorous expression. Moreover, it is adapted to j 
bring able leaders to the front. In a parliament, th» 
best orators and the most earnest and aggressive 
statesmen rise to be cabinet ministers. But the park;- j 
mentary system operates very clumsily where there j 
are three or more strong parties, so that a cabinri 
finds it hard to obtain and keep a majority behind it. 

In the presidential system the government is earn'd 
on by a legislature and president, who are largely 
independent of each other; the president is response's 
not to the legislature but to the people, and he ho'L 
office for a fixed term of years. This plan produces 
greater stability and safety than the parliamentary 
system, for the president and the legislature tend to 
check each other. But such a government is oft® 
slow to act, and critics say that second-rate men, 
controlled by professional politicians, have a better 
chance than first-rate leaders of becoming president. 

The Swiss Pi an 

Under the Swiss plan, there is a legislature elected 
by the people, which in turn chooses a small admint- 
trative council to execute the laws. This council is 
not a cabinet, for it holds office during a fixed term, 
and its members have no seats in the legislature. It 
occupies a position intermediate between the Brithh 
ministry and the American president and his cabinet, 
though it is much less powerful than either. The Swiss 
plan appears to work well; but Switzerland is a small 
country, with an exceptionally intelligent people, no 
extremes of wealth or pox'erty, and few great prob- 
lems. It is not certain that the same govemmeni 
would do so well in large and complex nations. 

In all the great democracies, whatever their typ", 
some common perils and difficulties have arisen. In 
all of them government has to be carried on by tbs 
aid of parties, and party passions and hatreds often 
rise dangerously high (sec Political Parties). The) 
cause unwise legislation, and sometimes even civ 
wars. Another danger is the evil use of money m 
popular government. Where there are great masses c* 
voters to be reached, as in all large democracies, hug 2 
sums of money must be spent in political campaign- 
Too often part of it is used for bribery or otto 
improper purposes. Another defect lies in the dim- 
culty of telling just what popular opinion is. In demo- 
cratic self-government the will of the majority is sup- 



posed to rule, yet when elections are held a great 
many confusing issues are often talked about at once, 
and it is bard to say just nh&t the people have really 
decided Perhaps the greatest danger of all is that in 
a deinoi racy of tens of millions of people the govern- 
ment may get out of touch with the masses The men 
who are elected to office may try to please bosses and 
machines instead of the public, or else try to please 
the i oters with popular but unsound measures 
All these dangers can he met, but only by constant 
vigilance And indeed, it is one of the great benefits 
of democracy that it tends to keep the people alert, 
to train them in self-reliance, and to make them 
realize that above all other guarantees must stand 
sound systems of education, so that the> will know 
how to find and face real issues intelligently 
Demosthenes {di-mos'tkf-nrt) (about 383-322 
bo) If any of the Athenian friends of the youthful 
Demosthenes had foretold that he would become the 
most famous orator not only of Greece but of all his- 
tory, the prediction would have moved those who 
heard it to derisive laughter 
“A great orator, indeed 1 ’ they would have replied 
"Why, Demosthenes is the least likely lad in all 
Athens for public speaking Look at him! He is a 
puny, spindling fellow. He is clumsy and awkward, 
and one shoulder is higher than the other His voice 
u thin and weak, and he has an impediment m his 
speech A great orator? Nonsensel' 

But a great orator Demosthenes was determined 
to be, and a great orator he became Even to this 
day, the student who wishes to master the art of 
eloquence studies the speeches of Demosthenes as the 
supreme masterpieces of any age Perhaps one 
impulse that moved the young Athenian to entertain 
this ambition was the desire to obtain justice against 
his two cousms, who had mismanaged the goodly 
estate his father had left him, anil had turned over to 
him only about one-seventh of What he should have 
received when he came of age At any rate Demos- 
thenes did plead bis case against one of his unjust 
guardians in later life, and won a verdict for 
damages 

When he first tried to speak in the public assembly, 
he Was only laughed at But Demosthenes had the 
kind of will that triumphs over all obstacles To 
learn to articulate more distinctly, it is said that he 
practiced speaking with pebbles w his mouth, and 
to strengthen his voice he declaimed on the seashore 
amid the roar of the waves or ran up hill as he recited 
To overcome his awkward habit of lifting one shoulder 
higher than the other, he hung a sword bo that it 
would touch his shoulder if he raised it He fitted up 
a room m a cave, where he could study and practice 
without interruption Often he sat up at night, writ- 
ing and rewriting his speeches by the glimmer of aa 
oil lamp A man who was jealous of him once 
referred to this with a sneer, saying, '"Demosthenes, 
your speeches smell ol the lamp ” 

Success crowned his efforts, and Demosthenes at 


67 — — DEMOSTHENES 

length rose to popularity and power, just at the time 
when a great danger threatened Athens King Philip, 
who ruled Macedon, just north of Greece, was begin- 
ning those conquests which in the end made him 
master of Greece Demosthenes, foreseeing the dan- 
ger, urged his countrymen m one eloquent appeal after 



DEMOSTHENES 
"The Greatest Orator ol All Tune" 

another to arise and preserve their freedom Has 
powerful orations against Philip wore known as 
‘■philippics," and they became so famous that today 
any impassioned denunciation or criticism is called 
a “philippic ” 

Only when it was too late did the Athenians heed 
the warnings of Demosthenes Darker days followed 
for the great orator The pro-Macedoman party, 
which had for its spokesman Aeschines, an orator 
second only to Demosthenes, obtained hil condemna- 
tion on a false charge of taking a bribe He was fined 
and thrown into prison, from which he fled into exile 
When Alexander the Great of Macedon died, De- 
mosthenes was recalled and led a last attempt to 
throw off the Macedonian yoke Defeat put an end 
to the hopes of the patriots, and Demosthenes had to 
flee for his life When overtaken by his pursuers, he 
begged leav e to wnte a letter For a few moments he 
was seen to chew a pen as was bis habit when writing 
or thinking But in the hollow of that reed he kept 
poison for just such a crisis Soon he began to 
tremble, and rising up, he tottered and fell dead 

Demosthenes’ greatest oration, entitled On the Crown', 
was delivered in 330 sc It was a review and justification 
ol his public life* m answer to the criticisms of his enemies 
sod 13 the most uple-did eismple of ancient oratory that 
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STURDY LITTLE DENMARK and Its PROGRESSIVE PEOPLE 


D enmark. The fear- 
less spirit of the an- 
cient Viking sea warriors 
persists in the Danish 
people. But long ago 
they abandoned the warlike attitude of their ancestors 
and have used industry, intelligence, and unity of pur- 
pose as their modern weapons in developing and pre- 
serving their country. 

These qualities have strengthened Denmark in both 
peace and war. They held it firm through five yea re 
of German occupation and persecution in the second 
World War. When the Germans invaded in 1940, the 
helpless Danes surrendered at once and never declared 
war; but no nation organized a more effective Under- 
ground resistance. Danes blew up power plants, rail- 
ways, factories, and warehouses, and harried Nazi oc- 
cupation troops in every comer of the tiny nation. 

Denmark is made up of a long peninsula called Jut- 
land; two large islands, Fiinen (Danish Fyri), and Zea- 
land ( Sjaelland ); 
and some 500 small- 
er islands which dot 
the entrance to the 
Baltic Sea. A strip 
of land about 30 
miles wide joins Jut- 
land to the Ger- 
man Plain at the 
south. The long 
sandy finger at its 
northern tip is 70 
miles from Norway, 
across the Skager- 
rak. The North Sea 
lies to the west. To 
the east, between 
Denmark and Swe- 
den, stretches the 


Extent. — Area, 16,368 square miles (11,408 in Jutland peninsula, the 
remainder in islands). Papulation (1950 census), 4,281,275. 


Products. — Wheat, oats, rye, barley, potatoes, root crops; livestock, 
hides, and dairy products; cod, haddock.and other fish; porcelain, 
paper, wooden clocks, electrical equipment, automobiles. 

Cities . — Copenhagen (capita], 768,105); Aarhus (116,167); Odense 
(100,940); Aalborg (79,806); Panders, Horsens (over 35,000). 


HAMLET’S CASTLE AT ELSINORE 



The harbor of Freder- 
ikshavn at the northern 
end of Jutland is the 
sailing point for passen- 
gers and goods bound for 
Sweden. Aarhus, halfway down the east coast, is an 
important seaport and Denmark's second largest city. 
The only city of any importance on the west coast is 
Esbjerg, a shipping point for the quantities of food 
exports that go to Great Britain. 

The islands are fertile spots, alike in formation, 
with low hills, tiny lakes, and sandy beaches. Even 
the smallest ones are richly green and wooded by the 
typical beech trees. The soil is of glacial origin, con- 
stantly moistened by the damp sea winds and fogs. 

Just to the east of Jutland, across the Little Belt, 
by ferry or over the half-mile bridge, is the garden 
island of Funen. Its largest city, Odense, is famous 
as the birthplace of the beloved writer of charming 
fairy stories, Hans Christian Andersen. 

East again from 
Fiinen, 10 to 15 
miles across the 
Great Belt, lies 
Zealand, the larg- 
est of the islands 
and the seat of the 
capital city of Co- 
penhagen. The city 
is the country’s 
largest port, its 
only important in- 
dustrial center, 
and the home of 
nearly’ one fifth of 
Denmark’s popu- 
lation (see Copen- 
hagen). 

The two-mile 


the Baltic Sea coUected dues on vessels passing the entrance to the BalUc Sea. 

The area of the kingdom is only 16,568 square Falster. 
miles, about twice that of Massachusetts. Its only 
dependencies, since Iceland became an independent 
republic in 1944, are the Faroe Islands and Greenland. 

A Survey from West to East 
The Jutland peninsula comprises two-thirds of the 
area of the country. The western side is a broad plain 
of moor, heath, and sand, swept by winds and 
rimmed at the coast by' dunes and low white cliffs. This 
part of the peninsula was all waste land at one time. 

Due to the efforts of the Danish Heath Society', a large 
part of it is now producing grains, sugar beets, pas- 
turage, and pine trees. The middle of the peninsula 
consists of a wide strip of irregular hills. The eastern 
shore is fertile and wooded, with a coast indented by 
shallow fiords, each one with a small town or fishing 
village at its head. 


links Zealand i 
southern island of 
West of Falster is Laaland Island; east is 
Moen. Some 100 miles further east is Bornholm Is- 
land, site of Denmark’s deposits of brown coal and 
the kaolin used in making porcelain. These deposits 
■uere long thought to be Denmark’s only minerals, but 
great salt beds were found elsewhere in 194G-4S. 

Denmark a Farming Nation 
The Danes have always been a seafaring people but 
in recent years at least a third of them have been 
engaged in agriculture and dairy' and stock farming. 
Although much of the land is difficult to cultivate, 
the soil is extremely fertile. The combination of 
moderate climate, good soil, skillful scientific fann- 
ing and long-range government aid has made Den- 
mark one of the richest agricultural countries in 
Europe. Most of the farmers are small landowners, 
as the laws forbid the merging of small farms into 
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larger units. The fact that each man, with his family, 
is wor kin g for himself on his own land has done 
much to create the spirit of independence and democ- 
racy characteristic of the Danes. 

Denmark has the most successful system of rural 
cooperatives in the world, with a membership of nearly 
nine-tenths of the farmers in the country. The co- 
operative societies pool capital and buy farm machin- 
ery, handle the marketing of the milk, butter, eggs, 
and bacon, in addition to keeping themselves in- 
formed about the best agricultural methods. 

The prosperity of the Danes is based chiefly on 
pigs, cows, and chickens, which provide the bacon, 
eggs, and dairy products for their export business. 
The crops of grain and vegetables are now raised 
almost exclusively for local consumption and for feed- 
ing the livestock. Until the middle of the 19th cen- 
tury, grains and cereals were Denmark’s largest ex- 
ports. At that time, American competition made it 
impossible for them to market these products profit- 
ably, and many of the farmers were ruined in the 
depression that followed. Then they changed to stock 
and dairy farming, and not only recovered their ex- 
port business, but increased it. 

Fishing and Other Industries 
Fishing continues to be a profitable occupation for 
many Danes. Some of the fishing milages are shining 
and modem; others are made up of rusty thatched 
huts that seem to have been left untouched since 
the old feudal days. But all along the coast, the 
fishermen are hard at work noth boats and nets to 
bring in the cod, salmon, haddock, herring, and other 
fish that make up a large part of the country’s food 
and exports. 

About a third of the Danish people are engaged in 
the manufacture of beer, margarine, beet sugar, bi- 
cycles and other machinery, and in fish canning. The 
shipyards where Diesel-powered x essels are built are 
as modem as any in the world. 

Life in City and Country 

The cities, even around the port districts, are so 
clean that they look as though they had been care- 
fully scrubbed every night. The buildings and streets 
are modem and well constructed, and the most pop- 
ular method of transportation is the ever-present bi- 
cycle. Here and there, in the midst of the modem 
buddings, rise some fine old castles, most of them built 
in the 16th century. The most notable one is ICron- 
borg Castle, near the seaport of Helsingor, which 
Shakespeare immortalized as Elsinore in ‘Hamlet’. 

The Danes seem to have discovered a fine philos- 
ophy of living weil and vigorously. They are happy, 
friendly, and helpful, whether met on the city streets 
or in the fields. The fanner and his family do most 
of the work on the land, and his home is equipped 
with central heating, telephone, and refrigeration. 
Most of the farms have low, white-plastered buildings, 
with either thatched or red tile roofs, and are built 
around small courts. In front of the house, a neatly 
fenced flower garden flaunts its gay colors, and a 
little summerhouse offers an outdoor dininc room 


for use in the brief summer months, as the sun-loving 
Danes never stay inside when the weather is good. 
During the winter, the housewife busies herself with 
lacemaking or weaving, and a glance inside the home 
shows that nearly every family boasts at least one 
painter whose works decorate the walls. 

Education and Social Welfare 

The Danes have no racial problems, as they are 
almost entirely of the same northern stock, tall and 
blond. But neither have they any racial prejudices. 
There are no extremes of wealth and poverty, and 
there is no illiteracy, as education is compulsory. The 
splendid high schools founded by the famous writer 
and teacher, Bishop Nikolai Grundtvig (1783-1872), 
were the foundation of the system of folk schools now 
established throughout the land. Working on the 
principle that understanding and love of their county 
would stimulate in his people an active interest in their 
government, Bishop Grundtvig instituted schools for 
the study of Danish history and folklore, and of mod- 
em methods of democracy. These schools have now 
become also important factors in adult education, and 
are maintained by the Workers’ Educational Alliance. 

Denmark has kept in advance of most other coun- 
tries in social legislation. Its present form of govern- 
ment, a constitutional monarchy with legislative pow- 
ers delegated to the parliament (Folketing), was 
founded in 1849. Before the end of that century, 
Denmark’s laws had provided for old-age pensions, 
health and hospital insurance, and trade unions. The 
government also maintains the National Health Serv- 
ice, whose members give instruction on all matters of 
hygiene, nutrition, and kindred subjects, hiring 
standards are so uniform that it has been possible 
to organize these measures along similar lines for all 
the people alike. The same uniformity obtains in 
religion, as about 85 per cent of the people belong to 
the established Lutheran Church. 

There are two universities in Denmark: the Copen- 
hagen University^ was founded in 1479 and the Uni- 
versity of Aarhus was opened in 1933. Since the days 
of Tycho Brahe, famous 16th-century astronomer, 
Denmark has produced many distinguished scientists. 
Perhaps the best known of them is Niels Bohr, world 
authority on atomic theory (see Bohr). 

The History of Denmark 

The entire ancient history attributed to the Danes 
previous to the Viking period is founded on tradition 
and sagas. One fact that is well established is that 
all the Northmen were savage and warlike and loved 
fighting for its own sake. The Vikings were pirates 
and freebooters, whose galleys sailed to the shores of 
all the countries of the known world, and were a 
scourge to all the lands within their reach. 

Although the "wild Danes” were mentioned in a 
document written in the 6th century, the first au- 
thentic historical record of their people is about 
a.d. 800. From 800 to 1042 they were constantly 
raiding the English shores, and it is recorded that it 
was the Danes who conquered and colonized southern 
England (see Canute). 



In 826 the missionary monk Ansgar had brought 
the first Christian teachings to the wild northiand, 
but the real Christianization ot Denmark was not 
accomplished until the Viking period ended, in the 
reign of Harold Bluetooth, 060 
Under King Canute, Norway was conquered After 
Canute s death, the kingdom was in a state of chaos, 



with bitter jealousy and fighting among the nobles 
The free Danes were forced to accept a feudal 
under which they became serfs, and poverty and dis- 
satisfaction were widespread With the reign of 
Valdemar X, 1157-82, Denmark recovered its power 
The Danes conquered northern German territory aa 
far as Hamburg and Lubeck, and the Baltic wasDen- 

mark’ssea After the reign ofVrfdemar^ 1^2-41, on, alt semblance of authority was 

th« poutic.1 . trmtm d tth. n. o» K- *, gov „ mtnt ,»d <h> p«opl.'. 
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of Valdemar IV, 1340--75, that the countiy became 
reunited This monarch again made Denmark a great 
Baltic power His work for the welfare of his people 
was earned on by his famous daughter Margaret 
Union with Norway and Sweden 
It was during Queen Margaret's reign that the 
Kalmar Union was formed in 1397 This agree- 
ment, uniting the 
three Scandanavian 
countries, Norway, 
Sweden and Den- 
mark, left authority 
with each nation to 
manage its own af- 
fairs but united them 
against aggression 
Sweden was never 
satisfied with the 
Union, as Denmark 
was the powerful 
member of the group, 
and after many quar 
rel8, it withdrew in 
1532 Norway and 
Denmark kept the 
Union until 1814, 
when the Peace of 
Kiel ceded Norway 
to Sweden 
Denmark enjoyed 
fifty years of peace 
until 1864, when it 
was attacked by Aus- 
tria and Prussia and 
lost the provinces of 
Schleswig and Hoi 
stein After that war, 
the Danes were at 
peace until the Ger 
man invasion in 1940 
In the intervening 
period they built up 
their present strong 
democratic structure 
In the first World 

War, the country re- 

iili' of'jitimBd 1 io 5 reamed neutral al- 
though its sympathies 
were with the Allies 
After Germany’s de- 
feat, a plebiscite gave back to Denmark the northern 
third of the province of Schleswig 

Resistance to German Occupation 
In Apnl 1910 disregarding its nonaggre«sion pact 
with Denmark, G enmny sent in its troops King Chris- 
tian X asked his people not to resist He remained in 
Copenhagen, regarding himself as a prisoner and re- 
fusing to appoint a new cabinet, as the G ertnans wished 
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invaders. Sabotage against the Germans increased. 
Trains were wrecked, manufacturing plants were 
blown up, and general strikes were called. 

Denmark came out of the nar in better condition 
than other nations occupied by Germany. The Danes 
had seen few battles and little bombing. In 1947 
Frederick IX succeeded his father, Christian X, as 
king. Denmark joined the European Recovery Plan 
in 194S and ratified the North Atlantic Treaty in 


1949. By 1953 Denmark had sufficiently recovered 
from the war to end economic aid from America. 
In 1953 it amended its constitution and changed 
from a two-house parliament to one body, the 
Folketing (Peoples’ Assembly). The law of suc- 
cession was changed to permit 13-vear-old Princess 
Margarethe. daughter of Frederick IX, to be heir ap- 
parent. Greenland was raised from the status of a 
colony and given representation in the Folketing. 


REFERENCE-OUTLINE FOR STUDY OF DENMARK AND ICELAND 


I. Location and size of Denmark and Iceland (former- 
ly under Danish rule) D-6S, 1-9-10: location in world, 
map W-204-5 ; in Europe, maps E-416, 424; air dis- 
tances, polar projection map A-531 

II. Greenland (former colony) G-213-14, map N-250 

DENMARK 

I. Land structure and climate D-6S, maps D-71, 
E-419: rainfall, map E-420 

II. People S-55, D-6S, 70, pictures D-69 

III. Resources and industries D-6S, 70, C-472 

A. Agriculture D-6S, 70: fanners’ co-operatives 
A-69-70, P-402, 0471, picture D-69 

B. Manufacturing 0472, D-70, list D-6S 

IV. Trade and transportation D-6S, 70, 0472 

V. Principal cities, list D-6S: Copenhagen 0472, pic- 
ture D-69 

VI. Education, science, and the arts 

A. Education D-70, 0472, picture D-69: libraries 
0183, 184 

B. Science D-70: Brahe A-444, K-35-6: Bohr B-221 

C. Literature S-55, S-412-13: Hans Christian An- 
dersen A-242-4 

D. Sculpture: Bertel Thorvaldsen T-122-3 

VII. Government and religion D-70, pictures D-69 

VIII. History D-70-2. For the detailed history of Den- 
mark, and relations with Sweden and Norway, see 
History of Scandinavia in the Reference-Outline for 
Sweden and Norway 


Dentistry. Artificial teeth and gold mountings 
evisted in Roman days, but the care of the teeth was 
crude, and it was not until the middle of the 19th cen- 
tury that dentistry became recognized as a separate 
and important science. Even for years after that 
dentists dealt chiefly with filling cavities, extracting 
teeth, and making “false” teeth. 

To the members of the profession in the United 
States belongs the honor of having first preached the 
all-important doctrines of dental hygiene, which in- 
cludes the proper care of the teeth and mouth to pre- 
' ent infection and decay. It is generally recognized 
today that many diseases are caused by germs which 
gain entrance to the body through neglected teeth and 
gums. An apparently healthy tooth, for instance, 
may have at its roots a painless abscess, which con- 
stantly infects the blood, causing inflammations of the 
bone or nerve sbeatbs, as in rheumatism, sciatica, etc. 

The training of the modem dentist, therefore 
requires more than mere mechanical skill. He must 


ICELAND 

I. Land structure and climate I-9-lOa: effect of alti- 
tude on vegetation and population, pictographs 
E-215 

II. People 1-105: how the people live I-10a-ll 

III. Resources, industries, and trade I-lOa-6 

IV. Principal cities I-10a: Reykjavik, pictures 1-11, 12 

V. Educotion and literature 1-105-11, S-55 

VI. Government: world’s oldest parliament 1-9, 11 

VII. History 1-11-12: Northmen N-294 
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1952). 
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Thorpe, Niels. Peter Nielsen’s Story (Univ. of Minn. Press, 
1949). 


have a complete knowledge of the anatomy of the 
mouth, tlie structure of bone and flesh tissues, and the 
diseases which affect them. He must be a competent 
surgeon in his field and have a sufficient knowledge 
of general medicine to diagnose ailments due to defec- 
tive teeth. For special work, a practical knowledge 
of anesthetics and of the use of the X raj’ is required. 

So important has proper dental work become that 
many large cities maintain dental clinics where chil- 
dren particularly - can receive the necessary’ care, and 
dental inspection is often carried out in the public 
schools at municipal expense. Attention to mouth 
hygiene has been proved to result in weight increase, 
higher disease resistance, better school attendance, 
more energy, and higher scholarship. 

The degree conferred upon students who have com- 
pleted the required course in dentistry is designated 
in most institutions as Doctor of Dental Surgery 
(D.D.S.), though some schools use the title Doctor of 
Dental Medicine (D.M.D.). (See aUo Teeth.) 
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DENVER Colo To tl e east of Denver Colurado b 
capital the high plains stretch for miles until they 
merge w ith the prame in Kansas To the west are the 
foothills of the Rockies nhich turn suddenly into the 
high Front flange less than 15 m les from the city 
Ftom here a person can see Longs Peak to the north 
and Pikes Peak to the south Denver s location near 
the line where plains and mountans meet gives it 
many natural advantages These have made it the 
largest city between Kansas City and San Franc sco 
Gold was discovered here in 1853 and ever since 
Denver has owed much of its early prosperity to the 
wealth of mineral depots ts in the nearby mounta n 
valleys Later as irrigated farms and orchards were 
developed around it the city became an outstanding 
center of trade transportation and manufacturing 
Today Denver is the great livestock market of the 
Rocky Mountain reg on It has large meat-pack ng 
houses sugar beet factories canning plants and flour 
and feed mills Its other manufactures include iron 
and steel goods refined petroleum and clay products 
It also has four huge ra froad car shops 
In 1934 through service was estabbshed between 
Chicago and San Francisco by w ay of Denv er Trains 
leaving the city pass through the Moffat Tunnel and 
run over the Dotsero Cutoff on their way to the west 
coast (see Colorado) The tunnel a pioneer bore is now 
used as an aqueduct by Denver 

The Mile High City 

A tablet on one of the steps of the State Capitol 
indicates that at that point it is one mile above sea 
level Because of its alt tude cleat air sunshine and 
mounta n scenery Denver attracts many tourists and 
health seekers It is a fine resdential community 
with many lovely homes on wade boulevards Denver 
haa many splendid parks within its 1 m ts Outside 
the city in the mountains are city-owned public 
recreational areas reached by good highways 
The State Capitols golden dome overlooks the 
civic center with its public library and open-air 
Greek theater The city has a Un ted States mint 
and many federal agency field offi es including the 
Reclamation Bureau Here too are the University of 
Denver the Colorado \\ oman s College Regis Col 
lege and the state umversitv s med cal school 
Early History 

The first permanent settlements on Denver s site 
were established in 1853 During July of that year 
W Green Russell and his small party from Georgia 
had d scovered gold dust in Dry Creek now m Den 
v»r News of this ev eat started the first gold rush to 
the Pikes Peak region several months later 
In October 1858 the Russell party founded the 
town of Aurana, on the west sde of Cherry Creek 
near its mouth on the ^ovith Platte River A nval 
group Bet up 3t Charles on the east bank It was 
soon renamed Denver for Gen James M Denver 
governor of the territory (At the time Coloiado 
was in Kansas Terrtory) In 1860 the settlements 
merged and in 1861 Denver was chartered Popula 
tion (1&50 census) 415 "36 


DESERTS 
Deserts When a land is so dry that mutli more 
water evaporates than falls as ram during an average 
year the region is called a desert Deserts have also 
been defined as places without enough vegetation to 
support a human population Deserts are not abso 
lutely rainless There probably is no spot on the 
globe without some rainfall 
Most desert areas get less than five inches of ram 
in a year The rainfall is not only scanty but un 
eerta n Years may pass between showers Records 
at Iquique in northern Chile showed no rain for a pen 
od of four years The fifth year brought 0 6 inches 
making a five year average of 0 12 inches At another 
time 2 5 inches fell in a single sho e Ram usually 
falls in violent downpours sometimes accompanied 
by hail They may last several days In these su Iden 
torrential rams water sweeps dow n on the land carry 
uig away rocks and soil tear ng out roads bridges 
railways irrigation systems buildings and crops 
Wide 1 emperature Spread 
Temperatures vary widely in deserts The h ghest 
are in deserts m the low lattudes in or Dear the 
tropics Temperatures of wel over 100° F occur 
regularly in summer Asiria 25 miles southwest of 
Trpoli holds the record with 136 4°F while Death 
Valley Cal f comes close with 134“ 

\\ inters are cold in middle latitude deserts located 
far from the equator At Luktch n ra central Asia 
the average temperature in July is 90° F while the 
January average is I3“— a range of 77 degrees 
The temperature drops sharply in the desert night 
Dry air cloudless skies and bare dry earth furnish 
ideal cond tions for the cooling of ore after sunset A 
24-hour range of 25 to 45 degrees is common and it 
may be as great as 60 or 70 degrees 
Deserts are windy places Travelers constantly 
struggle against wand and g ind The a r is often daik 
with a fine dust that fil s the eyes nose and throat 
Cloudiness is rare and the sunlight reflected from the 
bare earth is blinding 

Relative hum dity is low on the desert The hot 
dry air evaporates moisture rap dly In the Sonoran 
Desert a year a possible evaporation amounts to 100 
inches Tins is about 20 times the amount of water 
that falls as ram Additonal moisture is brought 
from under the ground by capillar fy 

Land Form* of Desert Regions 
Desert areas vary greatly m appearance and in the 
nature of their surfa e features Only a small part 
of the earth a ar d land cons sts of the vast expanses 
of billowing sand commonly thought of as typical 
desert (ate Sand) Sand deserts are called ergs 
The more common type of desert consists of rugged 
forbidding mountains separated by basins called 
bolsons The mounta ns receive most of the ram in 
downpours As the water rushes down the steep slopes 
it cuts deep gull es and carries a load of ro k frag 
ments gravel and sand to the bolson These mate- 
rials are deposited as alluv al fans Sometimes the 
flood waters make a shallow lake in the basin Usu 
ally such lakes are temporary lakes called playoa 
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MAJOR DESERTS 
OF THE WORLD 

North Africa-Asia 

1 . Sahara 

2. Libyei 

3 Sc-sDs-d 

4. Arabia 

5. Kcrc Kc— c~d 

Kc3 Ktn 

6. Iren 

7 Thar 

S. Tekts Woken 

9. Gobi 

Soulh Africa 

1. No-Tb 

2 . Kofe^cr? 

Australia 

1. Greet Sendy Desert 

2. Greet Victoria Desert 
North America 

1 . G'eet Bertn 

2. Mojave 

3. Lower CcKfcTio 

4. Ccfcrcdo Plateau 

5. So’-oren 

6- Mexican Pis* ecu 
Soulh America 
1- Peruvian Des»rt 

2. Atcccr-c 

3. Western Argertrro, 

indudirg Pc‘agonia 



Here we see that the principal deserts lie in the low latitudes, 
ifcey spread a few degrees north and south of the tropics and 
stretch inland from the west coasts of continents. Deserts in the 


middle latitudes are found where mountain barriers have robbed 
the winds of moisture. The map in the Grasslands article shows 
that semiarid steppes and savannas often border the deserts- 


They lack an outlet, and when the water evaporates 
the bed is covered with white salt. Great Salt Lake is 
a permanent lake of this type. 

Other deserts consist of rocky plateaus, called 
hammadas, separated by sand-filled basins, or ergs. 
Here differences in altitude are usually slight. Many 
hammadas are broad, fiattisb, dome-shaped areas. 
Where streams or wind wear an ay the weaker rocks, 
strong rock formations stand out boldly as mesas or 
cueslas ( see Earth, subhead “Erosion' in Dry Cli- 
mates’')- Pinnacles, needles, and arches carved in 
colored rocks lend fantastic beauty to the deserts 
of the American Southwest. Gullies are cut deep 
into the hammadas by the torrents. They are known 
as icadies in Arabia and arroyos in the' Southwest. 

Water and Drainage in the Desert 

People can live and grow crops in the desert onlv 
at places where they can get water, called oases. La 
some spots ordinary shallow wells will reach the 
water table, but usually ground water lies at greater 
depths in deserts than in humid lands. In alluvial 
fans the water sinks deep into the porous material but 
it may be reached by a well at the tip of the fan In 
the wadies, ordinary wells can usually tap a supply 
of good water. Oasis settlements therefore are most 
often found where wadies are numerous. Ergs into 
vwneh many wadies drain may have a water supply 
Desert shrubs in the hollows between the dunes =ignai 
its presence. Deep artesian wells mav be bored where 
the rock structure holds water under pressure (see 
Artesian V. ell). Some oases have a natural water sup- 
ply where an artesian spring flows through a crack 
in the rock. 

Streams that rise in rainy regions outside desert* 
brmg the most generous supply of water for irriga- 
tion. All the large deserts except those of Australia 


are crossed by these exotic rivers. The largest and 
best known of them are the Nile in Egypt, the Tigris 
and Euphrates in Iraq, the Indus in Pakistan, and 
the Colorado in the United States. (See also articles 
on these countries and rivers.) 

Desert soils are usually productive when given 
water. They are coarse textured and highly mineral- 
ized. .Most widely cultivated are the water-transport- 
ed soils of flood plains and alluvial fans (see Soil). 

Plants and Animals of Arid Lands 
Few parts of the desert are entirely barren. Where 
water seeps toward the surface, a great variety of 
plants spring up. After a rain low shrubs and grasses 
come to life, lending a greenish hue to the landscape. 
At blooming time, the plants are fragrant and bright 
with, color. They grow quite far apart, instead of 
providing complete ground cover. 

Desert plants differ in the ways the} - adapt them- 
selves to arid places. Those which depend on the rain, 
sprout when it falls, bloom quickly, ripen tbeir seed 
in a few days, then wither. Others depend upon under- 
ground water and have long root svstems. These are 
succulent plants, such as the American cacti, which 
are able to store water. (See also Plant Life, sub- 
head “Meeting Special Problems”; Cactus; Mesquite; 
Sagebrush.) 

Animals live in all but the most barren stretches. 
The camel is the most useful domestic animal in desert 
regions because its structure permits it to travel far 
without water ( see Camel). Various wild mammals- 
birds, and reptiles of arid regions get all their moisture 
from their food (see Animals, subhead “Securing and 
Saving Water”). 

W orld Distribution of Deserts 
Most of the earth’s deserts are strung along the 
Tropic of Cancer and the Tropic of Capricorn between 
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20 and 35 in both north and south latitudes These 
low latitude deserts he mainly on the west coasts of 
continents though the North Africa Asia deserts 
extend across Africa and far into Asia Deserts inside 
cont nents extend poleward and are sometimes called 
middle latitude deserts Usually interior deserts are 
dry because mountain ranges have taken the moisture 
from ocean winds Europe is the only continent 
without a large desert area 

The low latitude deserts he mainly in the path of 
the northeast and southeast trade winds or in the 
adjacent home latitudes (see Winds) The air is 
descend ng (subsiding) and the weather tends to be 
warm and dry with few clouds and variable winds 
\\ hen winds blow from the cold ocean to these warm 
lands the air is heated It drops little ram since 
moist air must be cooled to bring rainfall (See also 
Climate Rainfall articles on the continents ) 

Ice cap and tundra regions around the poles are 
sometimes called cold deserts They have l ttte precip 
itation — usually less than ten inches Otherwise 
their climates have little in common with those of 
low and middle latitude deserts Their lack or scant! 
ness of vegetation is chiefly due to cold 
I-and Use and Livelihood 

Desert regions make up roughly 20 per cent of the 
earth s land area Their population is estimated at 
some 8o miU on or less than eight to the square mile 
Vast areas are uninhabited The only densely settled 
spots are irrigated places like the lower Nile River 
valley (See II o rid population precipitation and 
vegetation maps ) 

Land is precious in oases bo it is intensively culti- 
vated In North Afnca and Asia oasis farmers have 
commonly raised crops for their own use The chief 
food crops are dates figs wheat barley rice and 
beans Today they also raise such commercial crops 
as cotton and sugar cane In the United States 
irr gated lands are mainly used for commercial crops 
— citrus fruits dates winter vegetables and cotton 

In the and lands of Afnca and Asia nomadic folk 
make a livelihood by grazing stock Usually they 
Btay close to the nm of the desert where seasonal 
rains fall or on the dry steppe nearby They must 
move constantly to find grass They trade m the 
oases (5ee Nomads Gra.sslio.cts Sahara Arabia ) 

Desert life is changing Irrigated lands are being 
greatly extended by giant river control systems (see 
Irngat on Dams) Oases once reached only by slow 
camel caravan now have airports and service stations 
lor automobiles buses and trucks Settlements have 
sprung up in deserts to obtain mineral r ches such 
as tl e petroleum of Saudi Arabia Iraq and Iran and 
the copper and other metals of and North and South 
America Typical desert minerals are soluble 6alta 
deposited by the high evaporation Sodium nitrate 
the most valuable of them comes from the north 
Chile desert (see Chile) Future changes will depend 
in large part on political control extension of trade 
and the extent of the people b advancement m tech 
nolog y science and education 


Des MOINES (dlmoin) Iowa Its central location 
in Iowa makes Des Moines the heart of the nation s 
richest agricultural area It is Iona s largest city 
and an important center of trade transportation 
and manufacturing It has been the state capital 
since 1857 

Iowa fannB supply hogs cattle and poultry to 
the meat-packing plants in Des Mo nes milk to its 
creameries and ice cream makers and corn and 
wheat to its flour and feed mills The city produces 
farm equipment and implements rubber tires 
milking and other machinery aircraft parts wearing 
apparel and cement Coal from bituminous fields 
nearby provides fuel for industries and homes Des 
Moines is the chief farm pubhcaton center of the 
United States The main offices of 50 insurance 
companies are located here and the city is often 
called the Hartford of the West 

Points of interest include the State Capitol with 
its gilded dome the Iowa State Department of II a- 
tory and Archives with a fine l brary and museum 
and the Des Moines Art Center with an art museum 
and study center The city has a civic center with 
beautiful public buildings and several public parks 

Dea Mo nes has an outstanding public school sys- 
tem which emphasizes work with handicapped chil- 
dren and adult education It is the seat of Drake Uni 
versity Grandview (junior) College and Des Moines 
Still College of Osteopathy and Surgery 

The city grew up around Fort Des Moines built in 
1843 at the junction of the Raccoon and Des Moines 
rivers It was chartered as a city m 1856 In 1907 
it adopted a commission form of government known 
as the Des Moines Plan but in 1950 it voted for 
city manager rule Eight railroad's four federal high- 
ways and three airlines serve Des Moines Popula 
tion (1950 census) 177 965 

DE SOTO Hernvndo (15007-1542) One of the 
most famous gold seekers in history was the Spaniard 
Hernando De Soto He spent three years wandenng 
from Florida to Oklahoma in his search He d scov 
ered the Mississippi River and d ed alongs de it He 
found no gold but his exploratons gave Spam a 
claim to a v ast area 

De Soto was bom about 1500 in Barcarroto Spain 
Like most Spanish boys of good family he dreamed 
of fortune m the New It orld His chance came when 
a family fnend Pedranas D&vila was appointed 
governor of Danen (now Panama) II hen De Soto 
was about 19 he sailed to serve under DdviU He 
became a ruthless and dating soldier Men feared his 
temper and admired his skill as a horseman 

In 1524 De Boto was made a C3pta n in an expedi 
bon to Nicaragua Four years later he led his Own 
expedibon along the east coasts of Guatemala and 
Yueat&u In 1532 he joined Pizarro in the conquest 
of Peru (see Pizarro) De Soto s share of the Peruvian 
treasures made him nch He returned to Spam and 
married Ddviia a daughter Isabel 

The Spaniards did not know the country north 
of Florida Captive Indians told stones of lands 
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there richer than Mexico or Peru. De Soto decided to 
vrin another fortune from this region. He persuaded 
the king of Spain to appoint him governor of Cuba 
and Florida. He recruited a thousand men and helped 
pay for their equipment. This great army set sail 
from Spain in April I53S. At Havana, Cuba, they set 
up an advance base and made final preparations. 

On May 30, 1539, De Soto and his men went ashore 
at Tampa Bay in Florida and struck inland. They were 
a proud company in flashing armor, their bright ban- 
ners streaming in the sun. They marched north to 
Georgia, then turned west and followed the Alabama 
River to Mobile Bay. But they were ill-equipped for 
a long journey. Their supplies ran low and their arms 
became battered and rusty. De Soto rallied his men 
with the prospect of riches ahead. 

Along the way they met many Indian tribes. De 
Soto forced the Indians to furnish supplies and tor- 
tured their chiefs in a useless effort to make them tell 
where gold was hidden. This brutality led to many 
battles. The bloodiest was fought near Mobile Bay. 


About 70 Spaniards were killed and many more were 
hurt. De Soto himself was severely wounded. 

De Soto first saw the wide rush of the Mississippi 
near the present site of Memphis in the spring of 1541. 
The men built boats and crossed the river. By the 
next autumn they reached the Neosho River in north- 
east Oklahoma before they turned east again. 

Everywhere De Soto searched, the Indians reported 
gold “just ahead” in order to escape his torture. But 
after three years, he still had found no gold. In the 
spring of 1542 De Soto led his worn and tattered men 
south. Near the junction of the Red and the Missis- 
sippi rivers. De Soto fell ill and died. 

He was first buried by Indian slaves. But his men 
feared the Indians would take revenge on the body. 
They secretly recovered it and placed it in a hollowed 
oak log. They weighted it with De Soto’s armor and 
in the night sank it in the Mississippi. The remaining 
men built small ships and floated down-river to the 
Gulf of Mexico. They finally reached a Spanish 
settlement on the east coast of Mexico. 
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T~\ETROIT, Mich. The fame of Michigan’s chief city 
^ has reached the far comers of the earth along with 
automobiles from its great factories. Few people 
in the civilized world today have not heard the name 
Detroit. This metropolis makes close to three-fifths 
of the world’s automobiles, and automobiles have 
made Detroit a metropolis. 

In 1900 the city of Detroit had a population of only 
285,704. But during the next 20 years a thriving 
automobile industry had attracted so many people 
that the population of the city more than tripled. 
Of the 650,000 workers who have come from every 


land to this mecca of skilled labor and high wages, 
about 385,000 work in the motor industry. Thou- 
sands more make steel, tires, paints, upholstery, and 
other products used by the automobile makers. Auto- 
mobile profits, wages, and salaries have paid for most 
of the fast-moving cars that throng the wide boule- 
vards circling and crossing the city's 140 square miles. 
Wealth from the automobile industry is the main sup- 
port of the city’s cultural, educational, charitable, 
and social institutions. 

Several pioneer builders of automobiles — including 
Henry Ford — lived and worked in Detroit before they 



DETROIT S FAMOUS PLAYGROUND IN THE RIVER 



- DETROIT 
The little military 


began to make automo- 
biles The city proved 
an excellent site for in 
dustnal development 
Its locat on on the 
Detroit River with 
access to Lake Huron 
and Lake Erie makes 
it an ideal spot for 
assembling raw materi 
als for manufact iring 
Down Lake Huron 
come ore barges from 
Lake Superior a iron 
ranges passing boats 
loaded with lumber 
from Michigan a deep 
woods and ships full _ . 
of foodstuffs from the l.s’ 
middle western states 
At Detroit s 11 mile 

water front they meet long barges of Pennsylvania Wide streets radiated 
coal shipped from Lake Erie ports The 2o-mile close to the nver The general center is marked today 
Detroit River carries more tonnage than any other by the Campus Martius and Cad llac Square These 
nver m the world several times that of busy Sue* streets moved past small parks and residential distncls 
Canal A vessel every three minutes is the average then close to the center of the town Grand Boulevard 
during the navigation season Many railways truck formed the boundary of (he onguul city plan 
l nes and airways add their share to the endless traffic Population Doubled Every Ten Y ears 

French fur traders and missionaries first recognised But the population of Detroit more than doubled 
the rich destiny of this site Antome de la Mothe every ten years between 1830 and 18f0 and after 1860 
Cadillac soldier of fortune under Louis XIV built it grew stead ly The city Bpread far beyond Grand 
Fort Fontchartrara here in 1701 and settled it with Boulevard A gridiron street system was superimposed 
50 soldiers and 50 colonists England spread ng its upon the original half wheel The radial thorough 
power across the continent eyed this stout fort fares from Fort Street to Jefferson Avenue now cut 
greeddy and conquered it in 1760 From this base across Grand Boulevard and lead to handsome sub- 
the British sent their Indian allies on bloody raids urbs in the outskirts Around the c ty he several ev 
into the Ohio country dunng the Revolutionary War press highways beginning with Seven Mile Road and 
The new born United States was awarded this spot ending with Twelve Mile Road 
as part of the Northwest Territory by the treaty of R ver Rouge Park is the largest of the scores of 
Paris but the British did not release it until 1796 parks in Detroit s recreation system In the great zoo 


French word for strait 
(d^(roil) became the 
capital of the newly 
formed Mich gan Ter 
ntory in 1805 It again 
fell to the British dur 
mg the War of 1812 
hut the battle of Lake 
Ene returned it to the 
United States a year 
later 

A fire in 1805 burned 
every house but one 
Judge Augu tus Wood 
ward laid out & plan for 
the new town based on 
L Enfant s plan of 
Washington D C 
a half wheel from a point 
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This airplane view of Detroit’s business district looks south across the 
Detroit River to Windsor, Ont. In the center. Woodward Avenue, the 
city’s busiest thoroughfare, crosses Grand Circus Park. 


far out on Woodward Avenue, each animal lives in 
surroundings similar to its native home. 

Culture goes hand in hand with recreation in De- 
troit. An art center has grown up around the Insti- 
tute of Arts and the beautiful public library, de- 
signed by Cass Gilbert. Art center buildings include 
the Children’s Museum and the Detroit Historical 
Museum. Detroit’s symphony orchestra is among 
the country’s finest. Operatic and theatrical com- 
panies visit the city regularly. 

The city’s progressive and thorough school system 
does not stop with high schools and junior colleges, 
but also includes Wayne University. Night schools 
aid in the Americanization of the men and women 
from 40 nations who have flocked to this great center 
of industry. Other outstanding educational centers 
are the University of Detroit in the city and the 
Cranbrook institutions at Bloomfield Hills, 20 miles 
to the north. The waterworks and street railway and 
bus lines are owned by the city. Detroit also pro- 
duces its own electricity for municipal use. 

Vast Veal th from Factories 

The automotive industry was primarily responsible 
for Detroit’s rapid expansion. But the city’s con- 
venient location and abundant labor supply soon at- 
tracted hundreds of other manufacturing industries. 
Iron and steel works were among the first to be es- 
tablished, and the tremendous demands of the auto- 
motive industry soon made Detroit a leading 


steel producer. The city also ranks high in the 
manufacture of stoves, pharmaceuticals, electric 
appliances, adding machines, and salt products. 

During the second World War Detroit's auto- 
motive industry converted to make planes, 
tanks, and other munitions. By 1947 the value 
added to products by the city’s manufacturing 
industries was about 3 billion dollars a year, or 
almost three times its 1939 output. 

The population of Detroit itself does not in- 
clude more than one million suburban dwellers. 
Hamtramck and Highland Park are independ- 
ent cities entirely surrounded by Detroit. Other 
large suburbs include Dearborn, Royal Oak, 
Wyandotte, and Femdale. Many other Detroit 
workers live in Canadian border cities, crossing 
to Detroit by the Ambassador Bridge or through 
the vehicular tunnel beneath the Detroit River. 
Population (1950 census), 1,849,56S. 
Deucalion (da-ka'H-a n,). According to 

Greek myth, when Zeus destroyed the human 
race by a flood, only Deucalion, son of Prome- 
theus, and his wife Pyrrha were saved. Deuca- 
lion built an ark in which he and Pyrrha floated 
during the nine days’ flood. When the waters 
receded, the ark rested on Mount Parnassus. The 
oracle told Deucalion and Pyrrha to repeople 
the world by throwing behind them the "bones 
of their mother.” Interpreting this to mean 
the stones of mother earth, Deucalion threw 
stones which turned into men; those thrown by 
Pyrrha turned into women. 

De VALERA, Eamon (born 18S2). Quiet, schol- 
arly Eamon De Valera was one of Ireland’s greatest 
fighters in its struggle for independence. He led his 
country from 1932 to 1948, first as president of 
the executive council and later as prime minister. Be 
again became premier in 1951 ( see Ireland). 

De Valera was bom in New York City on Oct. 14, 
18S2. His father was Spanish and bis mother Irish. 
When the boy was two his father died, and Eamon 
went to live with his grandmother in County lim- 
erick, Ireland. He was reared a Roman Catholic. In 
school he was a brilliant student and a good athlete, 
especially in track. At 16, he won a scholarship to 
Blackrock College near Dublin. In 1904 he took his 
degree in mathematics at Royal University, now the 
National University of Ireland. 

For years De Valera gave little thought to politics. 
He taught languages and mathematics at several 
schools. He also joined the Gaelic League, which 
aimed to revive Irish culture and the ancient Gaelic 
language. In 1910 he married Jane O’Flanagan, a 
teacher of Gaelic. They had six children. 

In 1913 he joined the Volunteers, an underground 
army pledged to fight British rule. During the Easter 
Week rebellion in 1916 he led a group of 50. All 
leaders were executed except De Valera. He was sen- 
tenced to life imprisonment. In jail he calmly studied 
mathematics and read widely. But in 1917 the British 
released all political prisoners. De Valera was at 
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once elected to the Irish parliament and rose to tead- gut m the battle of New Orleans After the war he 
erehip in the Sinn Fein rose through the ranks of lieutenant commander. 

Again jaded for revolutionary activity, he escaped commander, and captain Finally as commodore he 
to America and raised money for the Irish cause was placed m command of the Asiatic squadron 
The Anglo-Insh treaty of 1921 v, as far **" ■■ ~ 

• EAMON DEVALERA 


short of De Valera's ideal of an inde- 
pendent Ireland He refused to ac- 
cept it His republican group fought 
the Free State government and m 1923 
De Valera was imprisoned for a year 
The Smn Fein returned him to par- 
liament m 1921, but the party split 
on taking the oath of allegiance to the 
king In 1926 he formed a new party, 

Fianna Fail (Soldiers of Destinj ) It 
non control in 1932 and he became 
president of the executive council 
In 1933 and in 193 V-39 he was presi- 
dent of the League of Nations Assem 
bly In 1933 De Valera became prime 
minister He strongly opposed giving 
aid in World War II and kept Ireland 
neutral The Allies and many in his own country 



criticized his decision but he held office till 1918 
and regained it in 1951 In 1951 however his aus- only upon Fanugut and Porter Congress voted that 


When war between the United States 
and Spain was declared m 1898 
Dewey’s squadron was off Hong 
Kong, China Ordered to attack the 
Spanish at Manila, Dewey pushed his 
vessels there at full speed In the 
early dawn of May 1, the American 
warships, steaming in column forma- 
tion, here down on the Spanish ships 
drawn up in front of Cavite Point 
Withm a few hours Dewey completely 
destroyed the enemy ships, sUenced 
the Spanish land batteries and cap- 
tured the Philippines’ chief port — all 
without the loss of a ship or of a man 
As soon as the news of this victory 
i?r*£r«d*m 1,4 reached America, President McKin- 
ley appointed Dewey a rear admiral 
Before his return to the United States m 1899 he 
made admiral, a rank conferred before 


tent} non-Soeialist program lost him re-election. 
Dew, The warmer the air is, the more moisture it 
can hold Through the day streams, plants and 
trees give moisture to the air by evaporation When 
night conies the earth loses some of its heat through 
radiation its surface feels cool and clammy to the 


Dewey should never be placed on the retired list of 
the navy, he was stiff considered in active service at 
the time of his death (Jan 16, 1917), although he 
was then 80 years old A house m Washington was 
purchased for Admiral Dewey by popular subscription 
Dextrin The sticky film on postage stamps is 


touch The layer of air just above the earth losea its dextrin, a sweetish substance halfway between starch 


heat too, and soon reaches a point at which it can 
hold no more moisture (saturation point or dew point) 
The water is squeezed out of the air as it cools and 


and sugar Dextnn is made by roasting dry starch 
and then quickly cooling it If the process is not 
stopped m time, a sugar, dextrose, is produced in- 


forms in little globes on any solid object In the same stead ( see Glucose) When bread is toasted, much of 


way warm air deposits its moisture 
a pitcher of ice water 
Dew does not form readily on cloudy or windy 
nights The clouds actasakindof blanket to prei ent 
the earth from radiating heat into space, and the 


the surface of the starch is changed into dextnn, an easily digested 
food Baked potatoes and bread crusts are also easily 
digested because they contain much dextrin 
About half the dextrin produced commercially is 
U«ed with starch as a sizing m the textile industry 


wind mixes warm air with the cool air near the sur- The rest is used as an adhesive Dextnn can be dis- 


face Thus the surface air cools more slowly and does 
not reach the dew point Abundant dews form in 
valleys where the heavier cooling air settles at night- 


sofved in cold water, applied to paper, and dried 
When remoistened it becomes sticky again This 
makes it particularly useful for postage stamps, en- 


fall, also m areas of dense \egetation where the ground velope flaps Labels, and other gummed paper 
is usually moist and the circulation of air is sluggish r *~‘ L '~ J ~ e L 

But even under the most favorable conditions, there 
is rarely more than one inch of dew » year (See oho 
Evaporation, Water) 

Dewey, Admiral George ( 1S37-1917) On the 
night of April 30, 1898, six United States war vessels 
commanded by Commodore George Dewey moved 
boldly into Manila Bay m the Phdippme Islands 
Dewey had been ordered to ‘ capture or destroy” the 
Spanish fleet in Phdippme waters Backed by pow- 
erful ships and expert gunners, Dewey bailed into a 
fight that was to make naval history 
Bora in Montpelier, Vt Dec 26 1837, he was 
graduated from the Naval Academy at Annapolis i~ 


1858 During the Civil War he served under Farra- gum” or "burnt starch ” 


Dextrin can be made from any starch — corn, po- 
tato tapioca sago, or sweet potato But each kind 
differs slightly from the others For stamps and enve- 
lopes the Bureau of Engraving and Printing uses 
tapioca dextnn because it is less likely to be washed 
off entirely when the stamp or envelope flap is moist- 
ened Sweet-potato dextrin has similar properties 
Potato dextnn is used to make white library paste 
Cheaper cornstarch dextnn is most commonly used in 
fashioning paper bags and boxes 
In making dextrin dilute sulphuric acid is some- 
times added to the starch Dextnn produced by this 
method is a whitish powder Starch roosted without 
acid produces a brownish dextnn, called “British 


DIAMOND 


78 


The DIAMOND — Most VALUABLE of GEMS 


•pvuMOXD. The diamond is the hardest of all sub- 
stances. Its Enalish name comes from the Greek 


word adanjas, meaning ••unconquerable.’’ Its bril- 
liance and fire m3ke it a favorite gem of royalty and 
common people alike: its hardness makes it a valuable 
cutting aid for industry. 

Diamonds are crystals of pure carbon, the same 
chemical material as coal and graphite. The General 
Electric Company displayed in 1955 about 100 small 
man-made diamonds produced in its research labora- 
tories. These stones met the same tests as natural 
diamonds. They mere made by subjecting graphite to 
tremendous heat and pressure. A similar process deep 
inside the earth is believed to have caused the forma- 
tion of natural diamonds. (See Carbon; Crystals.) 

Weights of both gem and industrial diamonds are 
now expressed in metric coral?, one carat equaling 
one fifth of a gram. Formerly the weight of a carat 
varied slightly from country to country. 

Qualities of a Gem Diamond 

The brilliance and fire of a gem diamond result from 
its properties of refraction, reflection, and dispersion. 
Upon entering a diamond facet (one of many small 
planes cut onto the gem surface) a light ray is re- 
fracted, or bent. The bent ray is reflected from 
a bottom facet up through a top facet. In refrac- 
tion, each color of the ray is bent at a slightly dif- 
ferent angle; this spreading out of colors is called 
1 dispersion. Since refraction occurs both as the 


ray enters and leaves the diamond, dispersion also 
occurs twice. Thus the ray is emitted as a glittering 
rainbow. Of all gems the diamond has the highest 
property, or index, of refraction, 2.419. (See also 
Color; lens; Light.) 

Most diamonds are tinged with color. If a dia- 
mond s color is sufficiently intense, it is prized as a gem 
and called a “fancy.” Blue and pink diamonds are the 
most valuable. One that Is red is unique. Green color 
arouses suspicion, as diamonds have been colored 
green in a cyclotron (see Atoms, subhead “Cyclotron 
and Betatron’”). Another prized diamond is one that 
has the white lucidity of clear spring water. 

Cutting and Polishing the Gem Diamond 


Generally, diamonds when found or mined have a 
crystalline shape- Two or more gem stones; are usuallr 
cut from a rough stone. The diamond cutter’s trade 
is highly skilled. His task is to place the facets so 
that the most light rays will reflect throueh the top 
facets. 

Diamonds are first split or sawed along the grain 
of the diamond. The gem pieces are then mounted in 
a lathe. The fast-turning stone is shaped roughly bv 
a diamond-pointed tool. Next, the rough is placed 
in solder in a dop (holder) and a facet ground on the 
surface by a spinning iron disk bearing a paste of 
diamond dust and olive oil The cutting of each facet 
requires changing the position of the stone in the dop. 
For holding the larger diamonds dops are equipped 
with mechanical holding fingers. 


Diamond gems have been cut in many different 
shapes. Some of these can be seen in the accompany- 
ing pictures of famous diamonds. The brilliant cut is 
the most popular. This has 5S facets, 33 above the gir- 
dle (circle 3t greatest diameter) and 25 below. (For 
diagrams of the cuts, ?'c Jewelry and Gems). 

Antwerp and Amsterdam are the traditional centers 
of the diamond-cutting industry. Since the beginning 
of the second World War New York City has also 
become an important cutting center. 

How Industry Uses Diamonds 
In even the best gem-producing areas only about 25 
per cent of the diamonds mined are of gem quality. 
The rest, of poor gem quality because of color or 
faults, are used in industry. An old saying, ‘‘it takes 
a diamond to cut a diamond.’’ is true: diamonds are 
used by the lapidary (gem cutter) to shape and polish 
diamonds and other gems. 

Diamonds are used to true the surfaces of precision 
grinding wheels. In machine shops, tools tipped with 
diamonds cut grooves around automobile pistons and 
perform other precision-cutting tasks. Needles tipped 
with diamond dust drill holes through some diamonds. 
A new process does this electrically. Diamonds with 
holes are used as feeder nozzles for oil furnaces and as 
wire-drawing dies. Some 400 tons of copper can he 
drawn through a diamond die into a wire fine enough 
to circle the world 20 times before the die shows sens 
of wear (sec Wire). Geologists and engineers use 
diamond-tipped hollow steel bits for drilling into 
the earth to secure samples of deep-lying rock forma- 
tions (see Mines and Mining). Saws tipped with 
hundreds of diamonds eat through granite stones as 
easily and quickly as a steel saw cuts through a 
wooden plank. Tor centuries diamond-tipped tools 
have been used to cut glass. ’ 

TVherc Diamonds Come From 
Diamonds have been found on all continents. For 
hundreds of years the diamond mines of India were 
the chief source of diamonds. Some of the most fa- 
mous gems came from Indian mines. Troops of Alexan- 
der the Great, returning from an invasion of India 
in 327 b.c., probably brought the first diamonds to 
Europe. 

About a.d. 600. diamonds were found in Borneo, 
and the Indonesians still mine some there. Brazils 
rich fields were discovered in the 1700’s. The even 
richer fields of South Africa were opened in the middle 
ISOO’s (see South Africa, Union of)- In Africa no w 
diamonds are mined in Tanganyika, the Belgian 
Congo, Angola, Sierra Leone, Gold Coast. French 
U erf Afrira, French Equatorial Africa. 

The Belgian Congo leads the world in total weight 
of diamonds mined, but these stones are generally 
poor and are mostly used in industrv. The diamond; 
ruined in the Union of South Africa, amounting to 
little more than one fifth of the weight of Congo 
production, are far more valuable because about 
2-5 per cent of them are of gem qualitv. 



FAMOUS DIAMONDS OF THE WORLD 



DIAMOND 
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The United States produces 
few diamonds. Pike County, Ark., 
has furnished most of them, in- 
cluding one of 40 carats. Dia- 
monds have been found in Califor- 
nia, North Carolina, Virginia, 

Ohio, Wisconsin, and Indiana. 

Diamond Mining 

Diamonds were probably 
formed milhons of years ago in 
molten lava. The geologic faults 
or vents tlnough which the lava 
flowed to the surface are called 
pipes. After volcanic activity 
ceased, the lava cooled and 
solidified into a blue rock called 
kimberlite. 

In mining kimberlite, shafts 
are sunk some distance from the 
pipe. Horizontal tunnels then 
are driven from shaft to pipe. 

The kimberlite is taken above 
ground for processing. The shaft 
of the Kimberley mine in South 
Africa is more than 3,500 feet 
deep. Pipe mines are found in the 
Union of South Africa and Tan- 
ganyika. Arkansas diamonds are 
also taken from a pipe. 

In other parts of Africa and 
the rest of the world diamonds 
are found in alluvial soils. It 
is believed the diamonds were 
■washed to these fields from areas 
of diamond-bearing kimberlite. 

South Africa’s pipe mines are in 
an eroded mountainous region. 

Over some millions of years the 
heights reared by volcanic action, 
have been washed away by rain- 
filled streams. 

Diamonds are not plentiful, 
even in kimberlite. It has been 
estimated that more than 2,000 
tons of kimberlite must be processed in order to 
secure as much as a small handful of diamonds. 

Famous Old Diamonds 

The Kohinoor is probably the best known of all dia- 
mond gems. There is a tradition that it was taken in 
1304 from a rajah at Malua, whose family had held 
it.for centuries. It is believed to have been guarded 
with other treasures at Delhi until 1739, y, hen it 
was cairied off by Nadir Shall of Persia. After further 
adventures it was surrendered to the East India Com- 
pany, whose directors presented it to Queen Victoria. 
Its weight was 186 carats. Queen Victoria had it 
recut in 1852, and the gem now weighs 106 carats. 
It is among the English crown jewels. 

The Great Mogul was the largest Indian diamond 
known. The rough stone w eighed 817 carats. Inexpert 
cutting reduced it to 2S7* carats. The French gem 


SOUTH AFRICAN DIAMOND MINE 



Diamond-bearing rock, called “blue 
ground,” or “kimberlite,” is found in the 
vents or “pipes’ 1 of some old volcanoes. 
Mine shafts are drilled parallel to the 
P‘P e - Tunnels are driven from shaft to 
pipe. The blue ground is loosened by dy- 


namite blasts. Hoisted to the surface, 
the blue ground is crushed and some 
wastes eliminated. The remaining “con- 
centrate” and water are worked over 
grease tables. Diamonds stick to the 
grease and the wastes are washed away. 


ex-pert Tavernier examined it in Delhi in 1666. There 
has been no authentic news of the Great Mogul since 
his time. It may have been one of the gems taken 
by Nadir Shah. 

The Orlov, now' part of the Soviet diamond treas- 
ury, w as one of the Russian crown jew els. Legend has 
it that it w as one of the eyes of an idol in a Brahman 
temple. A French grenadier stole it and sold it to 
an English sea captain. After passing through several 
hands, it was sold by' an Armenian merchant to 
Count Orlov, once a favorite of Catherine the Great. 
Orlov gave the gem to Catherine, hoping the fabu- 
lous gift would restore him to favor. It did not. The 
stone as cut weighs 199.6 carats. 

The celebrated Regent or Pitt diamond, weighing 
410 carats in the rough, was found in India in 1701 . 
Legend says that a slave stole it and gave it to a 




sea captain for a passage to freedom Once at sea 
however the captain threw the slave overboard The 
stone was purchased by Sir Thomas Pitt governor of 
Madras In London it was cut down to 143 2 carats 
In 1717 Pitt sold it to the French crown Later 
Napoleon had it set in his sword hilt After his fall 
it was placed in the Louvre 
The Excelsior discovered in 1 Ss 03 at Jagersfontein 
in the Orange Free State South Africa weighed 9691 
carats From this Bingle stone ten brilliants varying 
in weight from 13 to 68 carats were cut 

Large Diamonds Found Since 1900 
The largest diamond ever found was the Cullman 
It was taken from the Premer mine Transvaal 
South Africa in 1905 It was as Urge as a man s 
fist and weighed 3 106 carats (lj pounds) In 1907 
the Transvaal government presented it to King Ed 
ward VII The next year it was cut into nine large and 


A DIAMOND TIPPED DRILL 



more than 90 small stones Edward desired the larger 
stones to be called Stars of Africa but they are also 
known as Cullman I II III etc Cullman I (530 
carats) is set in the English scepter Cullman II (309 
carats) is in the English state crown 
The Jacobus Jonker (726 carats) was named for the 
prospector who found it in Transvaal in 1934 In 
193o it was sold to a New York ( ity dealer for more 
than 1750 000 Twelve gems were cut from it The 
Vargaa diamond (726 6 carats) was d scovered in 
193S in the state of Minas Geraes Brazil It was 
named for Braz 1 s president of the time This blue- 
wh te stone was cut by a New York City gem cutter 
into 29 separate gems In l94o a 770-carat diamond 
the lourth largest ever lound and the largest ever 
taken from alluvial depos ts was dug up from along 
side the W oyie River in S erra Leone \\ est Africa 
Dl UtA A Roman divinity Diana was later identified 
with the Greek goddess Artemis She was repre 
sen ted as the twin sister of Apollo and was the moon 
goddess as Apollo was the sun god Many stones 
show her also as a chaste huntress (See also Artemis ) 
Diaphragm (dl&frim) Next to the heart the 
diaphragm is perhapB the most important muscle in 
the body It is a dome-shaped membrane extend ng 
across the body below the chest cavity and separating 
the lungs and heart from the abdomen Its edge fol 
lows the general outlines of the lower nbs be ng fast- 
ened to the breastbone in front W hen the d aphrjgrn 
straightens out and compresses downward it sucks air 
into the lungs It is thus the princ pal muscle of 
respiration The muscles between the ribs are also 
used as respiratory muscles (see Respirat on) 
Diaphragm breathing means using the diaphragm 
almost ent rely leaving the upper nbs extended tn 
& stationary pos lion Singers and speakers use dia- 
phragm breathing to obtain great volume and control 
of the voice For ordinary purposes both rib and dia 
phragtn breathing should be cultivated Anything 
which restricts breathing such as tight clothing or 
lacing should be avo ded 
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DIARY 

DIARY. A diary is a daily personal record. In it 
the writer is at liberty to record anything he chooses 
— events, comments, ideas, reading notes, or any 
variety of subjects in his mind as he sits down to 
make his entry for the day. People on vacation 
journeys often keep diaries, noting new sights, new 
friends, and new experiences. Heading one’s own 
travel diary in later years helps recall the pleasures 
that may have slipped from memory. 

In past centuries men in public life often kept 
diaries. These have become valuable sources of fact 
and interpretation for later historians. The private, 
candid observations set down in these personal 
journals often provide truer pictures of an age than 
do official records or books published (and often 
censored) during that time. For the most part, 
these important diaries of the past were never in- 
tended to be read by others. The diarists made 
entries simply as aids to memory or as a way of un- 
burdening themselves of weighty matters. The diaries 
served as listeners who could keep secrets well. 

In modem times, however, statesmen and other im- 
portant people realize that their diaries will very 
likely be read in manuscript by historians or in pub- 
lished form by the public. Thus they make entries 
with these readers in mind, and many of their diaries 
lose the confidential, intimate nature of the older jour- 
nals. On the other hand, they tend to make their 
entries more complete and self-explanatory. 

The most famous diary in English was that kept by 
Samuel Pepys (1633-1703). Pepys, a civilian official 
of the British navy, made regular entries between 
1660 and 1669. His diary starts at the beginning of 
the Restoration period in English history and pic- 
tures many of the court intrigues and scandals of Iris 
day (see Charles II, King of England; English His- 
tory)- The diary reveals Pepys as a man prone to 
many human weaknesses, but honest with himself. 
Pepys wrote his entries in a combined cipher and short- 
hand that was not solved until 150 years later. 

Other famous English diaries were those of John 
Evelyn and Jonathan Swift (see Swift). The De Gon- 
court brothers, Jules and Edmond, kept a detailed 
journal of Parisian artistic and literary activities for 
several decades of the late 19th century. 

Keeping a diary can be an enjoyable pursuit. Like 
a snapshot album, it holds one’s personal history 
ready for a reminiscent review. For people who want 
to improve their skill in written composition, main- 
taining a diary is good discipline and practice. Blank 
diaries, ruled and dated, are sold in stationery 
stores, but any notebook will serve the purpose. 
DIATOMS. The tiny one-eelled plants called diatoms 
are found by the billions of billions in all the waters 
on the face of the earth. The largest of them are 
barely visible to the naked eye and the smallest are 
less than a thousandth of an inch long. Yet each of 
them builds for itself a stone shelter as hard as granite, 
adorned with intricate patterns. More than 10,009 
species are know n, w ith many shapes — circular 
square, boat-shaped, stick-shaped, and triangular. 


Greatly enlarged photographs of diatom skelters 
(called fruslules ) are shown in the article on Micro- 
scope. Each frustule consists of two shells or valves, 
one fitting over the other like the top and bottom of 
a box, and held together along the edges by a girdle. 
Inside lies the living plant, resembling its relatives, 
the brown algae, in color and structure (see Algae). 

Most diatoms float helplessly in the water or fasten 
themselves with a sort of jelly to stones or larger 
w ater plants. A few are able to swim slowly from place 
to place, but how they propel themselves is not 
clearly understood. 

Diatoms usually reproduce by splitting in two. 
The interior living cell divides, the valves separate, 
and each half grows a new valve on its exposed sur- 
face. At times, two diatoms unite after shedding 
their old valves entirely, then divide into two larger 
individuals again, each of which forms two new 
valves. Some species reproduce by means of spores. 
In a few days, a single diatom may multiply into 
several million. 

In cold waters, where diatoms are most plentiful, 
the dead and the discarded shells may form thick 
deposits on the bottom. These shells, made of silica, 
the same mineral as quartz, are much harder and 
more durable than are the chalky shells of mollu'ks 
( see Silicon). Thus, after long ages, the shell deposits 
turn into a porous mineral mass called diatoviile (also 
known as diatomaceous earth, tripolite, and kiesel- 
guhr), composed of about 50 million shells to the 
cubic inch. Deposits of diatomite are found on the 
sites of many ancient oceans and lakes, some of them 
several hundred feet thick. (See also Ocean.) 

Diatomite is used as a chemical filter, particularly 
in the sugar industry, and in the preparation of heat- 
insulating materials and polishing compounds and for 
mixing with concrete. 

DlAZ ( de'ash ), Babtholoview (14507-1500). Tim 
first European to see the stormy' Cape of Good Hope 
at the southern tip of Africa was Bartholomew Diaz 
(or Dias), courageous Portuguese sea captain and 
explorer. Diaz was one of the great Portuguese cap- 
tains who helped find the eastern sea route between 
western Europe and Asia. 

As a youth Diaz entered the hazardous gold and 
ivory trade along the African Gold Coast and rose to 
the rank of captain. At this time the Italian cities 
were growing rich on their trade with India and the 
Far East. Portugal and other European nations were 
eager for a share of this trade, but the Italia© 
controlled the Mediterranean, the chief trade route 
to the East (sec Trade). The Portuguese dreamed o 
finding an all-water route around Africa, a danger- 
ous voyage for the small ships of the time. The work 
had been well begun by Prince Henry, who had sent 
ships on ever-lengthening voyages down the African 
coast (see Henry the Navigator). Exploration contin- 
ued under his nephew, King John II. When Diogo Cam 
(or Cao) returned to Portugal with w ord that he ha 
sailed past the mouth of the Congo River, John was 
encouraged to send another expedition to sail even 
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closer to the goal of the Far East He chose Dias 
to lead the venture 

With two caravels and a storeship Dias left Lisbon 
in August 1487 He sailed straight from Cape 
Palmas to the mouth of the Congo then kept close 
to the coast until he reached Cabo da Volta (present- 
day Ludents) About New Year s Day 1488 a gale 
hit his cockleshell ships and blew them southward 
past the southernmost tip of land After 13 days he 
managed to turn east but found no sheltering shore 
Turning north he sighted Mossel Bay beyond the 
Cape of Good Hope Unknowingly and out of sight 
of land he had rounded the cape 

Almost at the entrance to the Indian Ocean Diaz 
Crew, weary and afraid virtually forced him to turn 
back On the return voyage he charted the southern 
waters, and in May 1488 he saw the cliffs of the Cape 
of Good Hope for the first time (see Cape of Good 
Hope) Diaz called it Cabo Tormentoso— stormy 
cape '* 

Diaz was joyously welcomed home in December 
1488 The task which be began was completed ten 
j eats later by Vasco da Gama w ho sailed around the 
Cape of Good Hope and on to India (see Gama) Diaz 
supervised the building of D3 Gamas ships and 
manned them with many veterans of his own voyage 

In 1500 Diaz Bailed as one of the captains in a large 
fleet headed by Pedro Alvarez Cabral Their destina- 
tion was India but they made a wade sweep into the 


DICKENS 
South Atlantic and touched on the shores of Brazil 
Heading southeastward in the South Atlantic again 
they encountered fierce storms below the Tropic of 
Capricorn Four ships went down and all men aboard 
were drow ned Among them w as Bartholomew Diaz 
Diaz (de'ds) Portirio (1830-1915) The soldier 
statesman Porfino Dfaz built Mexico from a weak 
nation into the promising country it is today 
Dfaz was born Sept 15 1830 at Oaxaca of mixed 
Spanish and Indian blood His parents were poor 
Determined to better his position Diaz studie 1 for the 
church and later read law At 17 he interrupted his 
studies to serve in the war against the United States 
After passing his law tests in 1853 he entered politics 
At that time Mexico was torn by civil wars with 
numerous armed forces struggling for power Diaz 
seized the advantage afforded by the national un 
rest With ruthless danng he led levoits against the 
government until in 1877 he won the pres dencj 
of Mexico He was re-elected in 1884 and by Especial 
law served continuously until 1911 
His dictatorial rule earned him the title of Iron 
Man of Mexico His entire regime was devoted to the 
economic development of his backward country and 
in his 30 years of power he achieve 1 tremendous 
results However his disregard of the social needs of 
Mexico aroused public resentment and in 10 1 1 a 
revolt forced him into exile m Europe He died July 2 
1915 in Pans ( See also Mexico ) 


DICKENS— CREATOR of Immortal CHARACTERS 


T'vlCK.ENS Chmu.es (1812-1870) On a morning of 
■*-' 1841 a crowd of people were assembled on a pier 
in New York harbor They were ea gerly aw aiting the 
amval of a tall sailing ship from England being 
towed to the pieihead There was no ocean cable as 
>et and the ship brought the latest news A shouted 
question went from the pier to the ship 
Is Little Nell dead? 

Little Nell was the child heroine in a serial story 
called Old Curiosity Shop The latest installment 
was on the ship and so eager were the people Co learn 
how the story came out that they could not wait 
until the ship docked 

The author who could stir people to sui h excitement 
was Charles Dickens then a young man of 29 Five 
years before with his Pickwick Papers he had 
leaped into celebrity Buch as had never before fallen 
to a writer The following year 1842 on his visit 
to America he was to receive a national reception 
second only to that of Lafayette in 1824 
Childhood of Dickens 

As a child Charles Dickens enjoyed whatever ad- 
vantages go with early adversity His father John 
Dickens was a minor clerk m the navy offices a 
genial man blessed with an abundant family (Charles 
w 4s the second of eight children) and only a moderate 
income The family was unable to live within its in 
come and they drifted from one poor home in London 
to another, each shabbier than the last Presently 
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MR. PICKWICK ADDRESSES THE CLUB 



This is one of the drawings by Robert Seymour, w h ich furnish ed tie 
inspiration for Dickens’ immortal ‘Pickwick Papers . Hablot aeie— 
Browne (“Phiz”) also illustrated some of the stones. 


dickens 

John Dickens drifted into the Marshalsea 
Prison for debt and took his wife and younger 
children with him. Here for three months 
he lived the squalid life of a prisoner for debt. 

This episode his son was later to depict in the 
sometimes comic imprisonment of Mr. Pick- 
wick and the more somber experiences of 
Mr. Dornt under the shadow of the Marshal- 
sea wall. 

Meantime little Charles, in tears and drudg- 
ery, worked in a tumble-down blacking ware- 
house, lived in a garret, visited his family in 
prison on Sundays, and felt that his hfe was 
shattered before it had begun. For the account 
of it see ‘David Copperfield’, whose early trou- 
bles are those of his creator. Then something 
“turned up” to liberate Dickens senior. A 
timely legacy restored the family to something 
like gentility, and little Charles had a few 
quiet years at a private school. 

Later he immortalized his father, for whom 
he always had a great love, as Mr. Micav, her. 

When his own rising fortune and fame gave 
him control of a great newspaper, he put his 
father on the staff to preside with great maj- 
esty over the dispatches, bought him a small 
country house, and so allowed him a Little 
autumn sunshine after his harassed life. Dick- 
ens’ mother, unsympathetic and unconscious 
of his genius, meant less to him; she grudged 
his leaving w ork to go to school. Her too he 
made immortal, as Mrs. Xickleby, an unsur- 
passed picture of the “eternal feminine.” 

His Education Was Scanty 
Dickens made his own career. A few years 
of secondary school constituted his education. 

He never attended college. His education came from 
his reading and observation and daily experience. In a 
sense, Charles Dickens was not an educated man. 
Except for the English novels of the ISth century', he 
knew little of the great literature of the past. Of 
history he knew practically nothing. His novels all 


deal with his own dav, except his two historical novels 
—‘A Tale of Two ‘Cities’ and ‘Bamaby Budge- 
and these were set in the times of the French Revolu- 
tion and the Gordon Riots, which were living mem- 
ories to his elder contemporaries. Of foreign politics 
he knew little, nor did he care. 


DICKENS’ LIFE IN BRIEF. Charles John Ilufiam 
Dickens, bom at Portsea (now a part of Portsmouth), 
Feb. 7, 1812; early youth in Chatham (1816-21); 
after that, London for the rest of his life, apart from 
travels and a country residence at Gad's Hill; reared 
in poverty; little school, no college; worked at the 
age of 12 at a menial job, later as a law clerk; taught 
himself shorthand and got a position as a reporter in 
the House of Commons’ Gallery (1831). 

As a reporter Dickens began writing sketches signed 
“Boz”; they met a ready reception. They were fol- 
lowed (1836-37) by the ‘Pickwick Papers’, a phe- 
nomenal success; Dickens threw himself into liter- 
ature; stories fairly flowed from his pen — ‘Oliver 
Twist’ (1838); ‘Nicholas Xickleby’ (1839); ‘Old 
Curiosity Shop’ (1841); ‘Bamaby Rudge’ (1841). 

He married Catherine Hogarth in 1836. He re- 
ceived a triumphant welcome in America (Januarv- 


June 1842); traveled in France and Italy; wrote M ; ir- 
tin Chuzzlewit’ (1844); The Cricket on the Hearth 
(1845); ‘Dombev and Son’ (1848); ‘David Copperfield 

(1850) ; ‘Bleak House’(lS53) ;editeda weekly magazine, 

Household Words (1850). Dickens floated on a flood 
tide of popularity. Taking the platform (1S5S), he 
won fame as a lecturer. Clouds darkened his private 
life; he separated from his wife; from domestic 
trouble he sought solace in work. His books con- 
tinued: ‘A Tale of Two Cities’ (1S59); ‘Great 
Expectations’ (1861); ‘Our Mutual Friend’ (lS6o). 
Vl ith books, lectures (1859, 1S61-62, 1866), an 
editing, he worked to the verge of exhaustion. - 
second lecture tour in America (1S67-6S) was over- 
whelming in success, but extremely fatiguing. Re* 
turning to England he refused to stop. On the even- 
ing of June 8, 1870, he suffered a stroke and died t ie 
next morning. He was buried in Westminster Abbev. 





! on Portugal Street Linco n s Inn Fields London is 
5inal of the Old Curios ty Shop which Dickens described 
is home of L ttle Nell and her grandfather 


The qualities that made up Dickens genius d d not 
depend on formal education for development Dick 
ens had a reporter s eye foi the details of da ly life 
and a mimic s ear for the subtleties of common speech 
Further he had the artist s abil ty to select what he 
needed from these raw materials of observation and 
to shape them into works of enduring ment 
Preparation for a Career 

By teaching himself shortl and D ckens secured the 
pos tion of court reporter 111 the old Doctors Com 
mons a survival from Eliza! ethan days that handled 
marnage divorce wills and other ghostly causes 
This experience gave D ckens the pecul ar contempt 
for law which never left him forever after it seemed 
either comic as in Bardell v3 Pickwick or terrible 
with tragedy as in Bleak House Dickens moved 
up in 1831 to the Reportere Gallery of the old 
— the unburned and unreformed — House of Com 
mons He also went out to other cit es and towns 
report ng elect On speeches transcribing h s notes 
on the palm of his hand by the light of a dark lan 
tem in a post-chaise and four This experience 
gave him a detailed and sometimes cynical under 
standing of government To him tl e \ oters w ere often 
represented by the Eatinswill Election m Pickwick 
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the parliamentary government by Doodle and 
Foodie and Coodle (Our Mutual Friend) 
and the civil service by the Circumlocution 
Office ( Little Dornt 1 
Thus equipped young Charles Dickens set 
out to conquer the world The stage was his 
first dream Night after night for two or 
three years he sat entranced with the melo- 
drama of the London theater? lund with love 
bottle treachery and blue fire in which a 
heioic jack tar would knock over 16 smugglers 
like ninepins Melodrama put a stamp on 
Dickens for 1 fe His characters if they get 
excited drop into the ranting language of 
the old Adelphi Theatre On the other hand 
Dickens intense concentraton on acting 
helped to g\e him that weird almost hyp 
nofic power that he showed in the public 
reading of hia works 

Pickwick and Came 

However fate led him to a different career 
He had a passion for creative writing and he 
has told of h s throbbing joy of his eyes 
d m with tears when a manuscript sent anony 
mously to an editor appeared in all the majesty 
of print So he began writing sketches under 
the name of Boz the family nickname of 
a younger brother To Boz came a success 
so sudden that it literally staggered the read 
uig public The publishers Chapman and Hall 
had a plan for Borne senal pictures of cockney 
sportsmen a Nimrod club having all sorts of 
misadventures The humor of the day turned 
very much on such discomfitures and horse- 
play An artist named Seymour had drawn 
oneortwopctures They asked young Boz 
to wr te a set of stones to go with the p ctures Know 
mg nothing of sport Dickens suggested turning the 
Nimrod club from sport to travel When the pub- 
lishers agreed then says Dickens I thought of Mr 
Pickwick which is all that anyone has ever known 
even D ckens of the ongin and genesis of the gieatest 
character in the w orld s humor The young author w as 
to receive 14 guineas (about S70) for each monthly 
installment a ns ng fortune that lifted him to raptuie 
and at the same t rne to matrimony 
The very week that the Pickwick Papers began 
their monthly appearance (Apnl 1836) Di kens mar 
ned Cathenne Hogarth one of the three pretty diugh 
ters of a newspaper associate The young couple 
moved into rooms in Furmval s Inn in a glow of pnde 
and a whirl of importance to have a home of their 
own They d d not realize that one day they would 
separate with bitter words It was at the start a 
love match Dickens looked on Cathenne beautiful 
and silent and saw nothing but the reflect on of 
himself and did not realize the emptiness of the 
m itor Cathenne looked back at Charles and did 
not realize that genius and egotsm often lie close 
together Dickens indeed was not so much in love 
with Cathenne as m love with love 








Dickens’ novels abound with secondary characters who are as 
memorable as the principals. At the left is Captain Cuttle, from 
‘Dombey and Son*. This retired sea captain is kindly, sometimes 

With the marriage came the phenomenon of ‘Pick- 
wick’. At first the ‘Papers’ failed to sell — a few hun- 
dred copies only. Then into the book stepped Mr. Sam 
Weller, polishing boots at the White Hart Inn, and 
away went the narrative on the wings of imagination, 
down English lanes, past gabled inns, and along the 
highways as varied and as cheery as a flying coach at 
a gallop — and the world was at the author's feet. The 
‘Pickwick Papers’ and the books that followed with- 
out pause lifted young “Boz” to the height of success, 
from poverty to wealth, from obscurity to fame, all 
in a few brief years. 

America Welcomes Dickens 
Dickens now looked around for other worlds to 
conquer. America had welcomed his books from the 
start, all the more cheerfully since the lack of inter- 
national copyright permitted American publishers to 
print them without paying him. Dickens, in his youth 
a radical, hating Toryism and aristocracy, longed 
to study America and its freedom at first hand. 
Leaving their four children at home, he landed with 
his wife in Boston in January 1S42. The town blazed 
with excitement; society was thrilled; there were 
dinners, receptions, adulation. Young Dickens, dressed 
in a bright velvet waistcoat, reveled in his new and 
adoring audience, writing home of the freedom of 
America and the comforts of the workers. Longfellow, 


ridiculous, but with a deep sense of I true dignity. _ 
is Uriah Heep, of ‘David Copperfield’. An oily 

bookkeeper, he is forever protesting that he is an umblenu- 

Channing. and others of the New England elite join'd 
in the welcome. Young Dr. Oliver Y endell IIo 1:1 -- ; 
was one of those who helped to organize it. 

Dickens found in Boston friendships which 
lost, even when bitterness and disillusion altered 
view of America. From Boston he went to Yew ow 
and a “Boz” ball of 3,000 people; to Philadelphia ami 
a huge public reception; thence to Baltimore an ® 
Washington, where he met President Tyler aim ^ - 
Congress; thence to Richmond, which showed 13 
what Southern culture could add to the more bom cr 
ous welcome of the North. Such was the triump an 
progress of the young author, only a few years be o 
a member of the shabby-genteel class of London. 

Dickens Spurns America 

Always read}’ to raise his voice in defense of a 
he believed in, Dickens spoke everywhere of the net 
for an international copyright agreement that wou 
protect the rights of both American and Bn 
writers. He felt it unfair and unjust that Anienca 
publishers should print and sell his books without per 
mission from him and without paying him any ro>a 
ties. Dickens did not speak of himself as the sole v> 
tim of this practice. He pointed out that all B n Y 
authors were equally victimized ; he also ackno" le = 
that American authors, such as Poe, suffered from 
pirating of their works in England. 
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The American newspapers leaped upon these forth 
right statements and accused D tkens of bad taste and 
of abusing Amer can hospitality In time Dickens 
rosy v ow of America faded Th s w as not the America 
of his dre.ims for proof of t read Amer can Notes 
his letters to friends and Martn Cluzzlewit The 
Americans all seemed to chew tobacco they kept 
slices whom he never stopped to compare with 
factory slaves of England from whom went up un 
heeded the cry of the children American govern 
ment seemed all plunder and roguery he forgot the 
sins of his own countrymen whom he had exposed m 
his novels Then he went West traielrng as far as 
Cairo 1)1 The West fin shed h m it seemed nothing 
but foul and reeking canal boats swamps bullfrogs 
and tobacco jui e end ng in the pestilential morass 
called the Missis* pp 

D ckens had no eye to see the pigeant of America 
the great ep c of the settlements of the West no eye 
to compare the commodious canal boat w th the raft 
and tl e sco v of earlier settlers He became 1 eev sh 
impat ent of small d scomfort resenting the f ict that 
hotelkeepers should dare to talk to him lie spent two 
eeka in Canada consoled there by the presence of 
friends at the English garrison in Montreal Then be 
returned home to rend America w ith h s pen The odd 
th ng is that the Mnencaus alter a l ttte w-cas 
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h m soon forgave \ un for 1 s exaggeiatedly 
false depictions 

tame and Fortune 

The years that followed Dickens return 
fiom America the middle period of his life 
weie filled with activity fame and success 
He took a fine residence at Tavistock Square 
(1851) and lived in style though he never 
entered 1 gh soc ety His friends were the 
leading authors art its and actors of the day 
Later on his purchase of a country house at 
Gad s Hill fulfilled an ambit on of his child 
hood H * hooks appearing m monthly serial 
parts enjoyed a popular ty that slackened 
only to use aga n It is generally thought that 
David Coppirfield written as a serial in 
1818 and 1849 when he was at the height of 
1 s powers is the greatest of his novels The 
Pickwick Papers being scarcely a novel 
stands on other ground The two booka show 
the trans tion of D ckens genius from the 
exuberant merriment of youth to the rper 
m nd of middle age There is less echo of 
laughter an 1 more tears 
One book at least Dombey and Son is n 
sort of epic of sorrow D ckens books indeed 
appealed to his generat on as much for the r 
tears as for the r laughter The Victor ans ran 
easily to sent ment They hked to cry just 
ax we like to laugh 

Impetuous Journalist 
With book writing went newspaper editing 
D ckens felt the need of reforming all England 
The way to do it he felt was to control and 
edit a gieat daily newspaper where he slould preside 
like Jup ter hand eg out I ghtnmg Enthus astic 
friends eubsci bed £100 000 and founded the Daily 
Veu« D ckens threw h mself eagerly into the eo tonal 
chair (January 1846) and threw himself out again in 
19 days He found that in the newspaper bus ness the 
lightning hits both ways So he founded instead a 
weekly journal Household Words und carr ed on with 
it and a later magazine All the fear Round (1859) 

1 11 his death Several of h s own stories Chnstmas 
Stores A Tale of Two Cit e Great Expectations 
and others ran m his magazine 
Many of the journal art cles dealt with the soc al 
evils that D ckens sav everywhere about h m He 
campaigned vigorously for reform' 1 in prisons slums 
and poorhousea and he fought for free schools pure 
water and other vital public issues Contributions 
were uns gned and all were edted altered and re 
vamped by D ckens who staved away with scissors 
and paste 

Dickens as Actor and Lecturer 
Another act vity and this a spec al dehgbt to him 
was amateur theatr cals that carried on Dickens 
love of the stage He h mself had incomparable 
dramatic power With it he had a great talent for 
management and an energy and enthusiasm that 
all before it Once (May yj at c. per 
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formance given at the Duke of Devonshire’s London 
house for a chanty, the young Queen Victoria and her 
Prince Consort and the Duke of Wellington were in 
the audience. The Queen came to a later perfoimance 
(1857) and graciously "commanded Mr. Dickens' 
presence” after the show. Mr. Dickens being in 
“farce” diess asked to be excused from appearing, 
thus defying all piecedents. 

To theatricals presently he added public lecturing, 
or rather public readings fiom his woiks, that orig- 
inated in his leading one of his famous Christmas 
stories to a group of friends. The lesult was a succes- 
sion of tours in England, Scotland, and Ireland 
(185S-59, 1861-63, 1866-67, 1869-70). Dickens de- 
veloped a phenomenal power on the platform. He 
read not only lighter scenes, as the trial in ‘Pickwick’, 
but scenes of tragedy (the storm at sea in 'Copper- 
field') and pathos (the death of little Paul Dombey). 
The effect was mesmeric. Something seemed to go out 
from him and clutch the audience. Again and again 
people fainted or sat immobile, frozen with horror, 
during his melodramatic scenes or roared and rocked 
in uncontrollable laughter at the lighter pieces. The 
strain on Dickens himself was terrific. 

Dickens Leaves His Wife 

All this time the shadows were gathering over a life 
outwardly lesplendent. For years intimate friends had 
known that Dickens and his wife no longer seemed 
compatible. Presently the world learned, in a public 
) notice sent forth by Dickens, that the husband and 
wife had agreed to part. When the world insisted on 
asking questions, Dickens was furious; he expected to 
enjoy at the same time the luxury of fame and the 
seclusion of obscurity. His friends maintained a con- 
spiracy of silence even after his death. 

Georgina Hogarth, his wife’s younger sister, who 
had lived with them since 1842, had taken Catherine’s 
place as companion and confidant. She remained with 
Dickens after the separation till his death; he left her 
a large part of his fortune. Dickens also saw much 
of Ellen Ternan, a young actress. He had made his 
wife an allowance of S3, 000 a year out of an income 
of almost SI 50,000, but he left her well provided for 
in his will. Dickens also supported and educated their 
ten children. 

Working to Death 

After his separation from his wife, Dickens sought 
relief in the strain and excitement of work. His large 
family (there were seven boys and three gills to be 
provided for), his heavy' expenses, and his recollections 
of eaily poverty made him anxious for money even in 
prosperity. He eagerly embraced the opportunity of 
a second American tour and carried it out (1867-6S) 
with heroic resolution in spite of fatigue that was 
almost fatal. This time he avoided all public re- 
ceptions and even private hospitality. It was the 
America of the close of the Civil War, throbbing with 
new interests, yet warm with heroic memories. Dick- 
ens, worn to death, had neither eyes nor ears for it. 
At home again, he resumed the strain of lecturing 
(1869-70). 


For new sensations he worked up as a reading (from 
‘Oliver Twist’) the killing of Nancy by Bill Sikes, till 
his audience shivered with horror. However, he was 
paying the price with his life. His sight at times 
failed. On the street, he could see only half of the 
lettei-s on the signs; words slipped from him; his 
touch failed and his hands groped, feeling in the air. 
Retirement from the platform for the moment saved 
him. At a last appearance (March 1870) he said to 
a London audience, “From these garish lights I vanish 
forevei more,” and over the great hall there passed a 
deep sigh. 

In retirement he struggled with his last task, ‘The 
Mystery of Edwin Drood’, a tale of night and storm 
and murder. He guarded jealously' the secret of the 
plot — all too jealously’, for it died with him. The 
book was still unfinished on the evening in 1870 nhen 
Dickens sank stricken to the floor. 

The Magic of Dickens 

In the opinion of many, Dickens is England’s great- 
est creative writer. His humor is unsurpassable, not 
only in the meriy’ laughter that lies like sunlight on 
the surface, but in the warmth of human kindliness 
below. It is a sort of magic that can somehow shed a 
charm over a scamp such as Alfred Jingle and lend 
amusement to a damp horror such as Mrs. Gamp or 
a brute like Wackford Squeers. It is a transformed 
world in which somehow even the worst person ap- 
pears as he might have been rather than as he is. 
The reader rejoices at the downfall of evil, but he 
pities rather than hates the evildoer. 

In the years that have passed since ‘Pickwick’ ap- 
peared, people have been reading Dickens all over the 
world — in idle moments of happiness, in hours of lone- 
liness, in the anxious vigils of the sick room, and in 
the long years of exile in distant lands — and finding 
always a temporary surcease of pain, a temporary 
oblivion of sorrow. 

Books about Dickens 

The standard work on Dickens is ‘The Life of 
Charles Dickens’, written by his great personal friend 
John Forster (Dutton, 1872-74; now published in two 
volumes by Everyman’s Library). Most imports 0 ' 
among the critical works on Dickens are books by the 
late G. K. Chesterton — ‘Charles Dickens’ (Dodd, 
1906) and ‘Appreciations and Criticisms of the 1' or 
of Charies Dickens’ (Dent, 1911, o.p.) — and ‘Chalks 
Dickens: A Critical Study’, by George Gissing (Green- 
berg, 1924, o.p.). 

More recent studies are M. L. Becker’s ‘Introducing 
Charies Dickens’ (Dodd, 1940); Hesketli Pearsons 
‘Dickens; His Character, Comedy, and Career 
(Harper, 1949); A. II. House’s ‘Dickens’ World’ (Ox- 
ford, 1941, o.p.); Dame Una Pope-Hennessy s 
‘Charles Dickens’ (Howell, Soskin, 1946, o.p.); Edgar 
Johnson’s ‘Charles Dickens: His Tragedy and I n ' 
umph’ (Simon and Schuster, 1952). . r 

R. J. Cruikshank’s ‘Charles Dickens and Eary 
Victorian England’ (Chanticleer, 1950) is a study o 
English life and customs fiom the time of the P u 
lication of ‘Pickwick Papers’ to Dickens’ death. 
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MACHINES MAKE letter writing easy 




instead of difUting a letter for his secretary to write in short 
hand a businessman tan talk into this dictating machine when 
Convenient The machine records his words on a plastic disc 

Dictating machine In a modem office a busi 
Oessman may answer his mail by talking through a 
hand micropl one into a dictating machine The mstru 
ment registers his spoken words on a record made of 
various materials according to the type of machine 
later his secretary puts the record on a. tratucnhmg 
machine As she 1 stens through a headphone or a desk 
speaker she types the dictation 
The dictating machine saves time and promotes ef 
ficiency A busy executive can dictate at his conven 
tence without a secretary at his desk taking shortr- 
hand She can do other work while he dictates 
The Evolution In Recording Thought 
The d dating machine in the result of man s long 
quest for mechamz ng business piactices Centuries 
ago records were laboriously kept in hieroglyphics on 
papyri or clav tablets Isaac Pitman speeded up writ- 
ten communication by inventing shorthand in 1837 
(fee Shorthand) Letters weie hand written until the 
typewriter was developed in 1868 (see Typewriter) 
The story of the dictating machine begins with the 
phonograph The first to record and repto luce sound 
was Thomas A Edison in 1876 His device recorded 
sound on tinfoil wrapped around a cyl nd?r When he 
spoke into a mouthpiece the sound waves vibrated a 
d aphragm and a needle attached to it dented the tin 
foil to varying depths according to the intensity of the 
sound In playing the record the needle followed the 
indentations and vibrated the diaphragm This moved 
the air and produced sound (see Phonograph) 

In 1RS6 Chichester Bell and Charles 8umner Tain- 
ter associates of Alexander Graham Bell improved 
Ed son a machine by cutting the tone groove into a 
wax coate 1 cylinder Two years later, the oanufac 


serreMry places 
ig machine and plays It 
through a headphone 


listens to his mes 
on the typewriter 

ture of machines for the mechanical recording of 
sound for commercial purposes began They were 
powered by the treadle of the old fash oned sewing 
machine Later they were called dictaphones 
In 1930 the first electronic dictating machines ap- 
peared They had vacuum tube ampl fiers such as 
those used in rad o to magnify soun 1 Later other 
systems using plastic discs or belts were introduced 
They electronically emboss instead of cut a sound 
track on plastic Other systems use magnetized tape 
wire or discs These records can be ma led or filed 
Some recording media can be used over and over 
again by resurfacing or erasing them 
With foot or hand controls the dictator or hs 
tener can start stop or play back all Or part of 
DICTATION IN The middle ages 
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the record. The dictator can correct words and indi- 
cate the length of each letter. The transcriber can 
reproduce the dictation at any desired speed. 

Some dictating machines are no larger than a type- 
writer or a book. They are portable for use on business 
trips or at home or, with direct current adapters, in 
automobdes. Some systems combine dictating and 
transcribing machines in one unit. 

Attachments permit the recording of telephone con- 
versations and the “scrambling” of the message so 
that only authorized persons can repioduce it. In- 
stead of each dictator having a machine, a number of 
dictators can be connected by telephone to one cen- 
tral recording instrument for greater efficiency. 

Besides letters, dictating machines may also record 
conferences, minutes of meetings, speech rehearsals, 
and interviews. They are used for speech correction, 
taking inventory, and sales training. Doctors, au- 
thors, and lawyers use them in their work. 
DICTATORSHIP. The word “dictatorship” goes back 
only to Roman times. It springs fiom the Latin verb 
dictare, which means “give a command.” Dictatorship 
now means the rule of a nation by one man. But long 
before Roman times there were dictatorships. In 
early Egypt the Pharaohs were dictators. And in 
ancient Greece tyrcmls resembled modem dictators. 

Tyrants commonly arose when a group of pow erful 
citizens became arrogant and refused to share power 
with outsiders. A self-appointed leader would arouse 
the people with promises to remedy their grievances, 
and would then overtlirow the existing group and 
govern in the name of his supporteis. Some of these 
men, such as Periander in Corinth and Pisistratus in 
Athens, governed very ably. Seldom, however, did 
such men live out their days in peace. 

But the Roman republic was the first nation to 
provide by law for a dictator when the republic was 
in danger. While the crisis lasted, lie held all power. 
According to the law he had to give up his power 
after the danger had passed, usually within six months, 
and account for his acts. Cincinnatus was such a 
dictator. When the emergency was over, he returned 
to his farm (see Cincinnatus). 

The modem dictator also comes to power in a crisis. 
But he gets control by force rather than by law. Nor 
does he retire when the crisis is passed. Rather, he 
usually invents new 7 crises. 

Today dictators aie more absolute rulers than the 
ancient kings and tyrants, for they can command the 
armaments produced by modem industry. Conquest 
by outside powers may end then- rule, but revolution 
is almost impossible. In a completely socialist state, 
such as Russia, the dictator may say who shall eat 
and who shall not, because the state owns all land, 
mines, and factories. No one can find work except 
in the sendee of the government. 

The Rise of Modern Dictatorships 
The United States fought the first World War, in 
the w'ords of President Wilson, “to make the world 
safe for democracy.” But before the war ended, 
the first great modern dictatorship arose in Russia. 


Disastrous defeats caused the czar’s weak government 
to collapse in March 1917. In November Nikolai 
Lenin, leader of the small Bolshevik part} 7 , made 
himself master of Russia (see Lenin). Once in power, 
he outlawed all other parties, creating the first to- 
talitarian (one-party) state. The Bolshevists then 
applied the revolutionary theories of Marxian social- 
ism ( see Marx). This brought a tremendous social 
upheaval in Russia. 

Economic crises arose in other countries as a re- 
sult of the war. In Italy, Benito Mussolini marched 
to power with the Fascist party (see Mussolini). 
Adolf Hitler, leader of the Nazis (National Socialists) 
became dictator of Germany in 1933 (see Hitler) 
He promised to make the “German, or Aryan, race" 
supreme in Europe. Both Mussolini and Hitler won 
support by opposing Communism. But once in 
power, they both moved toward collectivism. 

Between the two World Wars, dictatorship spread 
to Spain and Portugal, to many email nations in east- 
ern Europe, and to Turkey and Iran (Persia). The 
Shogunate hierarchy of Japan also adopted total- 
itarian practises. Then the second World War ended 
German Naziism, Italian Fascism, and Japanese 
militarism. But Communist totalitarianism spread 
from Russia over eastern Europe and into Asia. 

Methods of Modern Dictatorships 

In all totalitarian states, dictators gain absolute 
jule through “the paity.” That is the one political 
group permitted in the nation. Before Lenin died 
in 1924 Stalin got control of the Communist (Bol- 
shevik) paity (see Stalin). Stalin perfected the 
political machine Lenin had built and methodically 
grasped power that even the czars had never attained. 

In a totalitarian state “the party” enters ever} 7 
part of the nation’s life. It controls education, sets 
up a rigid censorship, and spreads propaganda in 
the press, on the radio, and in the theater. It plans 
even the people’s leisure time, organizing sports and 
games, even to chess and hiking. It creates children s 
clubs and youth organizations to develop "love 
for the dictator, their “leader." They also learn that 
their “duty” is to obey the dictator. The party gains 
control of labor unions and industry, and organizes 
a secret political police to seize anyone even suspected 
of opposing the dictator. 

Dictators Seize on Scapegoats 

If the people are discontented the dictator sets up a 
“scapegoat” to take the blame. For example, Lenin 
and Stalin “liquidated” the wealthy, the bourgeoisie 
(middle-class townspeople) and the kulaks (well-to- 
do peasants), and then worked up hate against the 
“war-mongering imperialistic” democracies. Hitler 
blamed the Jews for Germany's troubles and exter- 
minated millions of Jewish people. Concentration 
camps, used by Soviet Russia to imprison “liquidated 
persons, w ere imitated by Hitler. 

Dictators who hold unlimited power over their own 
people, without any legal restraints, rarely respect 
international law and the rights of other nations 
They frequently violate treaties they have signed 




They prepare for war and seek to gain their objec- 
tives by force Efforts of the democracies to nego- 
tiate with Hitler resulted in appeasement, then dead- 
lock, and finally war (see Chamberlain, Europe) 
Stalin also disregarded treaties Russia, moreover, 
annexed foreign territories Conferences between 
Russia and the democracies repeatedly ended in dead- 
lock in the Councrf of Foreign Ministers and in 
the United Nations 

Weaknesses ot Dictatorships 
Dictatorships may work well foi limited periods 
In emergencies, they can act quickly In wartime, 
for example, even democracies allow the government 
almost dictatorial powers, as in ancient Rome 
Sound governments provide for pe iceful continu- 
ance of rule When a monarch dies hn heir ascends 
the throne Democracies also provide for continuity 
of government But when a dictator dies the nation 
is in chaos until another “strong man seizes control 
Dictators who remain in office tend to be corrupted 
and milled by their own power Their closest ad- 
visers become flatterers No one dires to offer blunt 
criticism The dictators rule by fear and they live in 
dread of assassination Time after time their fear 
drives them to “purge’ even the party 
Tor the masses life ra a totalitarian state means 
loss of all individual liberty and monotonous regi- 
mentation Freedom of speech and of the press, free- 
dom of political organizations, guarantees against 
arbitrary arrest and other civil liherties simply do 
not exist under a dictatorship (See also Commu- 
nism Fascism, Russia Italy, Germany ) 
Dtc'TOCRAPii This device, which woiks on the 
principle of the telephone is used chiefly to communi- 
cate hetween business offices within a building In 
each of the offices is a small box containing a trans- 
mitter, or microphone and a receiver, or loud-speaker 
Contact is made with another dictograph user by 
flipping a key on the box The person talking needs no 
mouthpiece, for the microphone is t>o sensitive that it 


can pick up a whisper sev eral yards aw ay The person 
listening in another office needs no earphone, for the 
loud speaker can he heard across a large room. 

Another application of this device is the detective 
dictograph, used to trap criminals This is essentially 
a sensitive microphone, hidden m the suspect’s room 
The words picked up by the microphone are conveyed 
6y wires to a stenographer wearing earphones, and 
the notes so obtained may be used as evidence 
Diesel engine Of all internal combustion en- 
gines the Diesel type can extract the most energy 
from fuel It obtains nearly twice as much work as 
a gawiline engine from a comparahie amount of fuel 
It is several tunes more efficient than a steam en- 
gine But this efficiency appeals only m a narrow 
range of speeds and the Diesel is much too heavy 
for roost automobiles and airplanes Jt it especially 
suited for running small Ehips for generating elec- 
tric power in Diesel-electric locomotives, and for 
all kinds of stationary engine woik 

The Diesel engine runs best on a special grade of 
fuel oil, about the same as is used in home oil fur- 
naces Many other fuels have beeD used successfully. 

How the Diesel Engine Work* 
lake most gas engines the Diesel woiks on the 
cylinder and piston principle {see Internal Combustion 
Engine) The arrangement of cylinders varies They 
may be in line, in a V, or opposed They may also be 
in a radial arrangement, like spokes in a wheel Sev- 
eral radial groups, stacked one on top of the other, 
make up a “pancake” engine 
Operation starts as the piston pushes the air into 
one end of the cylinder Here the air is compressed 
to 1/I6th of the space it w ould normally occupy. (En- 
gineers call this a 16 to 1 compression ratio) The 
compression beats the air to about 1 000° F. At this 
point the fuel is injected into the cylinder It catches 
fire like the flashing of grease in a fry mg pan 
The explosion of the gas formed by the ignited 
fuel and compressed air pushes the piston to the 
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other end of the cylinder. This is the power stroke 
that turns the crankshaft. 

The system of fuel injection is the heart of the 
Diesel engine. Each cylinder has a pump which forces 
the fuel oil through a nozzle fitted with a number of 
fine holes. The oil is blown through the holes at a 
terrific speed. It breaks up into a fine spray which 
ignites immediately in the hot air to produce a pow- 
erful explosive force. The fuel injector also regulates 
the speed of the Diesel. It varies the amount of 
oil injected into the cylinder and thus controls the 
force of the power stroke. 

Diesel engines operate either on a four-stroke cycle 
or a two-stroke cycle. The first is shown in the dia- 
gram on the preceding page. It has one power stroke 
in every four. The two-stroke cycle gives a power im- 
pulse in even' two strokes. In this type each upward 
movement of the piston compresses air and the fuel 
is injected near the top of the stroke. Each down 
stroke starts with delivery of power from the explod- 
ing fuel. Toward the end, air is admitted and sweeps 
out the burned gases. Air is supplied by a blower. 
In the four-stroke engine, air is pulled into the cylin- 
der by the intake stroke. 

Invention and Swift Development 

In the late lS70’s Rudolf Diesel (1S5S-1913?) was 
an engineering student at the Munich Technical Col- 
lege in Munich, Germany. There he heard a professor 
describe the low efficiency of the steam engine. 


Diesel determined to build a new type. His first 
model, built in 1S92, almost killed him when he tried 
to start it. But by 1897 Diesel had constructed a 
successful engine, using powdered coal as the fuel. 
The first Diesel engine for commercial service was 
installed in St. Louis, Mo., in 189S. Within a feu- 
years, thousands of Diesels were in use. Diesel con- 
tinued to make improvements. He gained a fortune 
and high honors from his invention. In 1913 he 
mysteriously disappeared from a steamer on which 
he was crossing the English Channel. His important 
papers were missing also. No definite proof of his 
death was ever offered. 

Today Diesel engines are used widely. They have 
become progressively cheaper, lighter, and more effi- 
cient. Engines range in size from 15 to 1,500 horse- 
power. Diesel-electric locomotives haul crack pas- 
senger trains at record speeds, pull heavy freight loads 
up mountain grades, and perform switching duties at 
railroad yards. Cross-country truck and bus operators 
use Diesels because of their low operating cost. Ma- 
rine Diesels are in use in tugs, freighters, and smaller 
passenger ships and on many naval vessels. 

The Diesel is favored as a cheap and efficient power 
source in electricity plants, factories, mines, and 
pumping stations. Diesel motors drive pumps, air 
compressors, tractors, hoists and winches, air-condi- 
tioning and refrigeration machinery, power shovels, 
and many other industrial machines and tools. 


DIGESTION — How the ALIMENTARY CANAL Does Its WORK 


TAlGESTION. What happens to food after it is 
eaten? We all know it is used by the body for 
energy and growth. To be used, however, food must 
be changed into a form that can be carried through the 
blood stream. 

Digestion is the process which changes food — carbo- 
hydrates, fats, and proteins — into soluble products 
that can be used by the body. The illustration at the 
right shows how protein is taken apart and rebuilt 
into a simpler form. Both mechanical action and 
chemical action are necessary to do this. 

Human digestion takes place in a long tubelike 
canal called the alimentary canal, or the digestive 
trad. The whole canal is lined with a mucous mem- 
brane. The structure of the digestive tract is shown 
in drawings on the following pages. 

Where Digestion Begins 

Digestion begins in the mouth. Here the food is 
cut and chopped by the teeth. The tongue helps mix 
the food particles with a digestive juice called saliva, 
which is made in the mouth. Saliva moistens the 
food so it can be swallowed easily, and it changes 
some starches into simple sugars. This is the first 
step in digestion. 

It is important to chew food thoroughly to -mix 
it well with saliva. Thorough chewing cuts food into 
small pieces which are more easily attacked bv 
digestive juices. Food should not be washed down 
with quantities of liquid to avoid chewing. 


THE STORY OF A FOOD MOLECULE 




WHERE FOOD IS MADE READY FOR USE BY THE BODY 

MOUTH G nds foe 
and m xes t w th sal vi 
d get on beg ns 



• SAUVARY GlANDS 
Moke so va s art ng 
d gest on of sta eh 


• ESOPHAGUS Posset 
food f om mouth to 
stomach 


PERfSTAISfS Coni ac 
t ont by walls of d ges 

food fo wo d 


STOMACH Holds and 
m xet food glands n 
I n ng of uppe two 
th ds p oduce d ges 
t ve u ce wh ch acts on 
pro fern lows th d 
serves as pump 

DUODENUM f st pa t 
of smoll n est ne b le 
from I ve b eofcs up 
fat and u ce f om pan 
e eat d gests oil food 
types 


SMAll INTESTINE Flu d 
from n eslmol glands 
d lutes food food ob 
so bed nlo blood 

LARGE INTESTINE flu d 
absa bed f om Ind 
gett ble foodstuffs 
wastes become sol d 
last port of ntest ne a 


ANUS End of d gest ve 
« act whe e the food 
wastes leave body 
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DIGESTION 

From the mouth the food is swallowed into a trans- 
port tube, named the esophagus, or gullet. A flap 
called the epiglottis closes the windpipe while food 
is being swallowed. Peristalsis, a wavelike muscular 
movement of the esophagus walls, forces food clown 
the tube to the stomach. Peristalsis takes place 
throughout the digestive tract. It is an automatic, or 
involuntary, action, which is carried out m response 
to nerve impulses set up by the contents of the tube. 
When digestion is working normally we are unaware 
of the movements of the gullet, the stomach, and most 
of the intestine. Swallowing is a voluntary muscular 
action. 

Work of the Stomach 

At the bottom of the esophagus there is a muscular 
valve, or sphincter, through which food enters the 
stomach. This sphincter muscle keeps food in the 
stomach from being forced back into the esophagus. 
Pei istalsis in the stomach churns the food and mixes 
it with mucus and with gastric juices, which con- 
tain enzymes and hydrochloric acid ( see Enzymes). 
These gastric juices are secreted from millions of small 
glands in the lining of the upper stomach walls. 
Drawings of them are shown below on this page. These 
glands pour about three quarts of fluid into the 
stomach daily. Similar glands in the small intestine 
also secrete enzymes and fluid. Hydrochloric acid 
secreted by the stomach sets up the sour or acid con- 
dition necessary for digestion. Certain remedies for 
indigestion are advertised as correcting this acid 
condition. If these remedies actually do get lid of 


the stomach acids it is not wise to take them. Acid 
is required for digestion in the stomach. 

The stomach chums the food into a thick liquid, 
called chyme, before it is passed on by peristalsis into 
the small intestine (see Stomach). Another valve, 
or sphincter muscle, controls the rate at which chyme 
is passed out of the stomach into the duodenum, which 
is the name of the upper small intestine. The duo- 
denum is about ten inches long. 

Little by little, as the digestive process in the 
stomach is completed, all the chyme is passed through 
the sphincter into the duodenum. This peristalsis is 
regulated in part by chemical products called hor- 
mones and in part by nerve responses ( see Hormones). 
This process does not take place all at once. It con- 
tinues over a period of time. 

It fakes from 30 to 40 hours for food to travel the 
length of the alimentary canal. Different kinds of 
food are held in the stomach for varying lengths of 
time. Starch and sugar are held in the stomach for 
a short time only, usually' no more than one to two 
hours. Protein foods are there from three to five 
hours. Fat foods may remain in the stomach eien 
longer than proteins. This is why eating a heavy din- 
ner of meat, potatoes, and gravy' satisfies our hunger 
longer than one made up of sweets or greens. Food 
made up of easily' digested carbohydrates passes 
quickly from the stomach and into the small intestine 

The stomach is an extremely important organ, but 
it is not essential to life. People who have had 
their stomachs removed are frequently able to Iiie 


STRUCTURE OF THE LINING OF THE DIGESTIVE TUBE 

1. The mucous membrane of 

the stomach is honeycombed 
with millions of glands that 
secrete mucus, enzymes, and 
add. These secretions do tne 
chemical work of digestion 



1 A section of stomach lining showing glands 


3. Magnified view of gland tubule 
cut down through the middle ' 


2. Cells (A) are mucus-se- 
creting ceUs. These are calls 
“goblet cells” because ot 
their shape and because tney 
hold the mucus. Cells W 
that secrete enzymes anu 
fluid are called columnar 
epithelial cells. 


3. Cells lining the tubules JJ 
the stomach glands ar e n 
two kinds. Chief cells (W 
that are modified epitheuai 
cells which secrete enjy® » 
and acid-secreting cells k t 
that are only found in tn 
stomach. 



TURE OF THE DIGESTIVE TUBE 



° ® Ud j Mu>cl« | 

— Subxwoto— . 


: TUBE by takmg special foods in email quan 
tit ee many times a day The small 
intestine is then able to perform all 
necessary digestion 

Work of the Small Intestine 
/l^ ph l ' ode Food products remain in the small 
yjar.dv.ue i intestine for several hours Two large 
glands the liver and the pancreas 
LdX / connect with the small intestine by 

^~~~7 ducts or tubes Through these ducts 

y, „ the liver and pancreas pour secre 
_ — ? Me v. tions wh ch further aid d gestion 

m a . v Fluid from the pancreas is called pan 
creotic juice Flml from the liver 
is called bile Although the pancreas 
is only finger-sized it secretes about 
a p nt of pancreatic juice a day The 
pancreas s one of the most mportant glands in the 
body Its fluid is the great digester of all food types 
carbohydrates protein and fat 
One of the digestive enzymes conta ned in the pan 
creatic juice s trypnn which helps digest protein 
foods Other enzymes are amylase and maltose wh ch 
help digest carbohydrates The pancreatc enzyme 
lipase along w th bile from the 1 ver helps digest fat 
B le however does not conta n important enzymes 
Bile is stored in the gall bladder a small hollow 
organ located just under the liver We could not live 
without the liver hut the gall blidder can he removed 
bv surgpry without serious effect 

T! e liver stores glycogen for later use by the body 
and furnishes clott ng material for the blood When 
fully d geste 1 proteins are changed into ammo acids 
fat foods are changed into fatty acids and carbohy 
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drates are changed into sugars. These soluble food 
products aie dissolved and then absorbed into the 
blood stream through the walls of the small intestine. 

While food is in the small intestine it is further 
diluted by fluid secreted by the intestinal glands at 
a rate of from five to ten quarts daily. The length 
of the small intestine is about 21 feet. By the time 
the diluted food products have traveled its length 
most of then valuable substances have been absorbed 
into the blood stream. 

How Food Is Absorbed 

The lining of the small intestme contains many 
folds. These folds increase the surface area which 
can be in contact w ith the food products. The lining 
surface of the intestinal folds is further increased 
by many fingerlike projections called mlli. These are 
shown greatly enlarged in the pictures on the pre- 
ceding page. The digested food is passed through the 
cell membranes of the villi mto the blood and lymph, 
which cany it to the cells. The body can then use 
the food for energy and growth (see Blood). 

Peristalsis moves the undigested parts of food 
from the small intestine into the large intestme. 
Peristalsis continues in the large intestine but at a 
much slower rate than in the small intestine or stom- 
ach. Although the large intestme is only five or six 
feet long, from 10 to 20 hours is required for waste 
material to pass through it. Here most of the water 
which was mixed with the food is removed through 
the walls of the large intestine. The waste is turned 
into solids wluch are passed from the body b 3 r 
excretion. A semivoluntary sphincter at the anus 
controls excretion. 

In addition to the rectum and anus, the large in- 
testine is made up of tlnee parts, the ascending 
colon, the transverse colon, and the descending colon 
(see Physiology). The contents of the small intestine 
enter the ascending colon through a sphincter muscle, 
which prevents their return. This sphincter is similar 
to the other sphincters through which food enters 
each part of the digestive tract. In the ascending 
colon fluids and salts are absorbed. Water taken w ith 
meals is absorbed here. Water drunk between meals 
is mostly absorbed in the small intestine. In the 
transverse colon more water is removed from the 
waste mateiials until they are in solid form. The 
descending colon is a container for w aste. 

In the colon there are large numbers of bacteria. 
These bacteria aid in digesting the remaining food 
products. They also produce folic acid, which pre- 
vents anemia, and several vitamins which are impor- 
tant to health (see Vitamins). 

How Plants and Animals Digest Their Food 

Enzymes help plants and animals digest their food 
just ns enzymes help man digest his. An enzyme , di- 
astase, helps plants break starch down mto sugar. 
Another enzyme, mallase, acts upon malt sugar. Some 
plants produce fat foods. Lipase, another enzyme, 
changes these fats to usable forms for the plant. 
Proteins too must be changed before plants can ab- 
sorb them (see Enzymes). 


Meat-eating, or carnivorous, animals have digestive 
systems which are shorter and simpler than plant-eat- 
ing, or herbivorous, animals. Plant-eating animals fre- 
quently have longer small and large intestines made up 
of several additional sections. The cow, for example, 
has four sections to its stomach (see Animals; Rumi- 
nants; Stomach.) Bacteria in the intestines of herbi- 
vorous animals do much of the digestive work. 
Diogenes (di-Og'i-nez) (412-323 B.c.).Many stories 
are told of this eccentric Greek philosopher. At one 
time, it is said, he was seen carrying a lantern through 
the streets of Athens in the daytime. When he 



was asked why he was doing so, he answered, I am 
seeking an honest man." 

Diogenes came to Athens from the Greek colon} of 
Sinope, on the Black Sea. He adopted the philosophy 
of the Cynics, who taught that to attain wisdom ant 
virtue one must give up all the pleasures of life, ^hic 
stand in the way of self-mastery. So he got rid of a 
his possessions, except a cloak and purse and a wooden 
bowl. He even threw away the bowl as unnecessary 
when he saw a boy drinking from the hollow of his 
hand. He lived in a cask or tub. 

At one time he made a voyage and was captured )} 
pirates. They sold him as a slave in Crete, when 
asked his trade he replied that he knew no trade hu 
that of governing men and that he should be sold o 
a man who needed a master. He was sold to a master 
who took him to Coiinth to conduct the education o 
his children. There he became famous. 

Once Alexander the Gieat came to see him at tor- 
inth and asked him if there was any favor he could ( o 
him. Diogenes replied that the only thing Alexander 
could do for him was not to stand between him an 
the sun. Diogenes died at Corinth and a pillai was 
erected to his memory. 
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DlQNYSVS (efW-Weus) A beautiful youth was 
wandering alone on a sea beach in Greece— so the old 
story tells us — when a band of pirates approached 
Knowing that his beauty would command a good 
pnee m the slave markets of Asia they seised the 
youth and earned him to their vessel But there the 
fetters dropped from his limbs 
“We have tned to bind a god! ’ cned the pilot, as he 
beheld the miracle "Let us restore this youth to the 
spot whence we took him, lest the immortals afflict us 
with adverse winds and storms ' 

Heedless of these words, the pirates set sail for the 
open sea But presently the ship stood Btill Ten- 
drils of ivy twined about the oars The masts and sills 
were quickly covered With vines laden with ripening 
grapes Strains of magic flutes were heard and 
streams of fragrant wine trickled over the vessel 
The terrified crew entreated the pilot to steer for 
the shore But it was too late The youth changed 
into a roaring lion, rushed upon the captain and tore 
him in pieces The sailors leaped overboard and were 
changed into dolphins Only the pious steersman 
escaped this fate The captiv e resumed his true form 
as the great Dionysus, the god of the vine and the 
growing principle of nature 
This is but one of the many adventures that befell 
Dionysus, during a time when he lived on earth and 
traveled from country to country, teaching men to 
cultivate the grape and to make wine Often he rode 
m a chanot drawn by lions and leopards and was 
attended by satyrs and bands of danerng women 
called Bacchantes 

Dionysus was the son of Zeus (Jupiter), the god of 
the sky, and of Semele, a goddess representing the 
earth The Romans called him Bacchus In his early 
years he was cared for by an aged satyr named Sdenus, 
who remained one of hi* favorite companions Dio- 
nysus was represented in works of art as a beautiful 
youth, crowned with v me leaves or ivy and wearing 
a faun skin over his shoulders His festivals were cele- 
brated with processions dances, and choruses, out of 
which grew the Greek drama and the Greek theater 
In Rome the Bacchanalia, or festival of Bacchus, was 
celebrated every third year but it became so immoral 
that in the year 186 b c the Roman Senate forbade it 
(See Drama) 

ijuraomne ssavscg- SvMy nation maintains 
agents called diplomats to protect and promote its in- 
terests in foreign countries They work under the di- 
rection of an official of the home government called 
the foreign minister or, as in the United States, the 
secretary of state (see United States Government, 
section on the Department of State) 

Before the days of rapid communication by tele- 
graph, cable and radio diplomats were accredited m 
four ranks or grade*, according to their authority to 
speak for their country I irst came the ambassador 
His word in negotiations was considered decisive 
and binding upon his country Next came a minister 
plenipotentiary, who was sent on special missions with 
an authority equal to that of an ambassador The 


third grade was a minister resident, who handled rou- 
tine affairs but lacked the full authority of an am- 
bassador The last grade was that of charge d affaires, 
who exercised temporary authority in the absence of 
a diplomat with superior authority 

Modern Workings of Diplomacy 
Today these distinctions of authority have largely 
disappeared, since diplomats of every grade can refer 
important matters instantly to their home g mem 
ments for decision The distinction survives chiefly in 
social prestige and dignity Leading nations accredit 
diplomats to other important nations as ambassadors 
These officials maintain impressive headquarters 
called embassies and on formal occasions they take 
precedence over everyone except heads of govern 
ments The \ atiean calls its representatives nuncios 
but they rank as ambassadors Less important postsare 
entrusted to ministers who maintain legations The 
least important posts or those temporarily vacant are 
held by charges d affaires Atta< hes are representa- 
ti\es of army navy or air services who are classed 
as diplomats but they act as observers for their 
services and do not conduct diplomatic negotiations 
On special occasions international bodies such as the 
United Nations and the Organ ration of American 
States may conduct negotiations 
Diplomatic representatives are immune to arrest 
for minor offenses in the country to which they 
are accredited, and their residences are considered 
part of the soil of their home countries In event 
of war, they are granted safe conduct home 
Diplomats have been important officials since the 
time of the Byzantine Empire At first, ambassadors 
were seat only on special missions to the barbarians 
or to Rome But these proved so valuable that \ emce 
began sending permanent representatives to neighbor- 
ing states and the custom soon became general The 
different grades of diplomats were established by the 
Congress of Vienna in 1815 
Ambassadors and ministers are appointed by the 
highest authority in a government— m the United 
States, by the president They are assisted by sec- 
retaries of various grades In the American service 
these positions are under civil service, and vacan- 
cies at the bottom are filled by competitive examina 
tion Training for the work is given m a Foreign 
Service Institute in the Department of State 
The Important Consular Service 
In addition to diplomats all larger countries main- 
tain consuls in foreign lands Consuls are commercial 
representatives, ‘ a nation s lookouts on the watch- 
towers of international trade ” They are stationed 
at all the important centers of commerce in the world 
and not only supervise exports to their own countries, 
and give advice and help to their countrymen abroad 
but they afro seek out commercial opportunities in 
foreign lands and report these to their home govern- 
ments In the United States, these reports are sent to 
the Department of Commerce and distributed to busi- 
ness industry and libraries in the departments 
Foreign Commerce IFeeA.lv or in special bulletins 
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How We Know DIRECTIONS and FIND Our Way 


TAtRECTIONS. Ev- 
^ eryone should be 
able to find his way 
about in unfamiliar 
places. In remote open 
country this ability is 
essential; many have 
lost their lives because 
they could not tell 
directions. We should 
all know how to use 
a compass (or get 
along without one) 
and be able to read 
a map. 

To start, we must 
know what a direc- 
tion is. It is not a 



Tsro handy direction finders are the compass and a watch. To use a com- 
pass, lay it flat and turn it until the N on the card is under the north-seeking 
needle. Then you can tell directions by sighting across the compass. The 
lone tree in the picture, for example, is northeast. You can use a watch as 
a compass on sunny days by pointing the hour hand at the sun. Halfway 
between it and twelve o'clock (standard time), the direction will be roughly 
south. You can read more about these and other methods in this article 


i- 


place we go to. It is a line 
or course. If you are at A (little picture) and your 
friend is at B, the line between A and B marks a 

direction. To join your friend, fol- . - - 

low this line, lour friend's place 
at B is not your direction. It is 
your destination. 

Most of us know the directions 
north, south, east, and west. We 
see them marked on compass cards 
as X, E, S, and W. They are called the cardinal 
points of the compass. Between them are other 
directions such as northeast (XE). You can find more 
about compass directions in the article Compass. 

Using the Compass 

How do we find and follow directions? The best 
vcay is to use a compass. It works because the com- 
pass needle will always swing until it lies in a north 
and south lme. On most compasses, the needle end 
that points north is marked with dark color. 


But the conmass 
will not tell directions 
unless it is used cor- 
rect y. You are very 
likely to get wrong 
directions if you try 
to use it while you 
are walking. You 
should set it down 
flat, being careful 
that no iron or steel 
is near by*. Wait until 
the needle comes to 
rest. Then turn the 
compass carefully un- 
til the X mark on the 
card is straight under 


The Sun and the Stars Can Tell Us Directions 


the north-pointing end of the needle. Xow your com- 
pass is ready for use and you can tell directions. 

To do so, remember that the directions run out 
everyw here from the pivot of the needle. So to tell 
any’ direction you must look along a line over the 
pivot. For an example, look at the picture at the top 
of the page. Suppose you want the direction to the 
lone tree on the horizon. Get on the side of the com- 
pass aicarj from the tree and look over the phot at 
the tree. Your line of sight w ill cross a marking on the 
card. That is the direction. In this example it is 
northeast (XE). 

The picture also suggests how to keep a direction 
w hen you are w alldng. Suppose you are in the locality 
shown and you w ant to go northeast. Do not tiy to 
keep your direction with the compass while y T ou walk. 
Place the compass correctly on the ground and look 
northeast from the needle pivot. Pick out some land- 
mark in that direction and walk toward it. In this 
example, the lone tree will be your landmark. When 



We c an use the sun or shadows to tell directiYTW T f . — ■ , , _______ 

* , ? ast after sunset end crosses Vh. .it ?£ K an , d sword, is good for finding directions on * 

after sunset. Late in April it is about to lef m O^^LV? ro ? Eh the night. Early m March it is due sooth 

■ uc we ® i waen mgnt comes. 
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y°u reach >t, use the compass to select another land- The sun marks other directions at sunrise and sun- 
mark. If you are in thick bushes or trees, u«e the com- set In June, it rises nearly in the northeast and sets 
pass to tell the direction of the sun and the shadows nearly in the northwest In December it rises more 
it casts Compare them with the direction in which toward the southeast and sets toward the southwest 


you want to go. 
Then use the sun 
or the shadows as 
your guide and 
check often with 
the compass 
Star and Sun 
Directions 

The stars and 
the svm can also be 
used for directions 


Can You Pass this Quiz 
on Directions? 


1 ITow do you find the directions east or west of 
where >ou lire? 

Z On a t [ear night how c»n you find which direction 
i» north? 

3 How do you find directions on a globet On a fiat 


In other months the po- 
sitions are between these 
limits They can be 
checked easily by mak- 
ing a shadow- board 
°‘ Simply set a thin stick 
upright on a board and 
on mark where the shadow s 
fall at different times 
Vi ltb a watcb you can 
tell directions roughly 
ew from the sun at any 


The best way at night » to take 1 What l espial «t> -in Europe » duo csst of New frora th t / 

direction from the North Star '°' kr B * r, ‘ n Un<fon Madnd or Rome t.me of the day Simply 

An easv way to find it is explained 5 In ^ 8 wlu,t Am ' r,c * n «*w >» due 8 ° u ' h7 point the hoar hand at 

in the article on Astronomy To *“* me!,tr the sun Halfway be- 

find other directions by this 6 On tte earth ■ surface what is down t Whst .s tween the hour hand and 

method, face the North Star “ p noon will be south In 

East will be at your right, w e«t at 7 c «° “ g0 “ £71 Tandma’ 9 e ° m8 th ® mormn g you use the 

your left, and south at your back up “ uU off or down *" „ left s.de of the watch In 

Other constellations of stare 8 tossy up north and downsouth’T the aftprnCl0n you US0 

Will tell directions, if you know 9 Ones tbs St Lawrence River the nght side If the 

how to use them A picture on the flow up T watc ^ shows daylight 

opposite page tells how to use the 10 On » tup to the tnonn what <T «, y A saving time, use one 

constellation Onon 1 ou can use happen to up an J o’clock instead of noon 

others, once you learn to recog- f r ttMi ^ >l0clt S JS This method works bet- 

nize them But you must know 01 * * r ’ 1 ter at some seasons than 

how they move dunng the night and how they change at others because clock time and sun time are not 
their places in the sky from month to month always the same, and for other reasons (see Time) 

The sun too tells directions An easy one to check Directions in Cltie* 

is south The sun will be in the south at noon You In your home community you have no trouble with 
can check the time by watching a shadow if you do directions But many people get conlu'cd or lost in 
not have a dock or watch At noon, the sun is at its strange cities and towns Hasty first impressions 
highest for the day Therefore, it casts the shortest cause much of the trouble Tor example, many visi 
Shadow If you mark the end of a shadow when it is tore in San Francisco get an idea that the mam thor 
shortest, your mark will be north of the sun oughlare, Market Street, runs east and west It does 
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Finding Directions on a Globe 



Can yon tell the direction 
from New York to Madrid 
on this globe* If yon try 
by simply looking, you will 
be wrong- But notice that 
each city is about on the 
•JOth parallel of latitude 
north of the equator. Hence 
Madrid is due east of Hew 
York If we look at the 
Southern Hemisphere, we 
find that Buenos Aires is 
west of Capetown on the 
35th parallel. 




not. It runs more 
nearly northeast and 
southwest. But visi- 
tors get the wrong im- 
pression and they are 
confused as long as 
they stay in the city. 

A good rule is to 
check directions as 
soon as you enter a 
strange city or town. 

If you can see the sun 
or stars, this is easy. 

If not, get a street 
map and examine it. 

Most automobile travelers use road num- 
bers and signs to find their -nay. But it is 
easy to become confused and to follow road 
numbers the wrong way, unless you check. 
The best way to check is to use a road map. 
Watch it for the towns ahead on the road 
you want. Then watch the signs for the 
names of these towns. Watch the sun also. 
If you are going east, it will be ahead of 
you in the morning, at your right at noon, 
and behind you in the afternoon. 

Finding Directions on a Globe 

Even if you are not out of doors or travel- 
ing, you still need to know about directions. 



sour* 


Many questions about directions come from studying 
geography. Events in the news make you wonder 
w here places are and what their relations are to other 
places. These questions can be answered by min; 
globes or maps. But you must know the right way 
to use them. 

The three pictures on this page show how to use a 
globe correctly 7 . You will soon find that you cannot 
tell directions by simply looking at the globe or meas- 
uring. But you can do so easily by using the lines for 
latitude and longitude. 

The horizontal or ‘left and right” lines are paral- 
lels of latitude. They always point exactly east and 
west. The “up and down” lines are meridians ci 
longitude. They 7 point exactly north and south. 

The parallels circle the globe and are always equal 
distances apart. This keeps them parallel, so th°y 
ne\er come together. But the meridians come to- 
gether at the Xorth Pole and at tie 
.South Pole. They are farthest apart at 
the equator. Each kind of iine is num- 
bered in degrees, as explained in the arti- 
cle on Latitude and Longitude. 

Now notice another important fact 
about these globes. Each one has its ass 
tilted 23l / 2 degrees from the verrira! 
(straight up and down). They are drawn 
this way because the earth is tilted res- 
tive to the sun at this same angle. So 
most globes are mounted to have thu 
same tilt. That is 
why we are some- 
times misled when 
we try to find direc- 
tions by looking at 
a globe. 

We think that 
north is “up and 
south is “down. 
But this is not true. 
Xorth is the direc- 
tion toward the 
Xorth Pole. South 
is toward the South 
Pole; and each po'e 
is tilted away fa ® 3 
being up or down 
But the meridian - 1 

always point toward 

the poles, wherever 
they are on te 
globe. So they al- 
ways show north 

What American cU”* 
are east, vest, ©- , 
and south of St. 

One city m «<* 
tion is shov° ob 
nap at the lop 
next page. They 
located by tracts 

allels of 

meridians ©f lonp 


Here yon might guess 
at first glance that 
Capetown is south of 
Stockholm.But what is 
the direction between 
Novosibirsk and Be- 
nares* You can tell 
by checking against 
meridians of longi- 
tude. Stockholm and 
Capetown are near 
the meridian for 20’ 
east of Greenwich. 
The others are near 
the meridian for SO* 
east. In both instances 
the direction is north 
and south. 



SOUTH ? 






Finding Directions on !_ 

Three Kinds of Maps 

and south correctly In the ! 
tame way, parallels of Isis- ' 
tude always show east and 
west correctly ! 

The pictures on the oppo- | 
site page show simple exam- 
ples of finding directions on a 
globe In each one the places 
lie east and w cst or north and 
south of each other But you 
can use parallels and meridi- 
ans to find other directions 
If place A is both south and 
east of place B find the near- 

est meridian and parallel to i i \\)7 )\ \ j \i n 

each one Then measure the | / V)\L\ I / 1 1 II 

east-west distance along a m — ._i071_. ( kL,, . _..ll 

parallel and the north-south -ttn »>w,» si »»« tl c.« «'»»«. mics. » 0 4 si 

distance along a meridian %£&£? SS 'SSLgPJtf! WUtf figT 

Draw these on paper Put tea* St Louis, N«w Orion , «oi nonvrood arc near tbe a’ndian lor 90- »t.i loMilod* 
each place .1 the nijht <pece T “ 

from its parallel and meridian Then connect the two For ai curate directions you must find a great circle 
places Lay the parallel of your drawing ea^t and course This can only lie done by difficult calcula- 
west across the middle of a compass Then read the tions, except with a special land of map called a 
direction of the line joining the two places It will be gnnmnmc projection (For an explanation of great 
roughly correct, unless you have closed a pole circle courses, see the article Navigation For the 






gnomotuc projection, see 
the article Maps) 

Finding Directions 
on Maps 

To find directions on 
maps, the best rule is 
to use the parallels and 
meridians just as you 
did on the globe Many 
people think they do not 
haie to do this They 
think that “up” on a 
map (toward the top) 
is north, “down” is 
south, and ‘ left" and 
' right” are east and 



west But usually this idea is wrong, 
especially if the map shows an area as targe 
as the United States or North America 
The three maps on this page show why 
All maps are flit But they must show 
the cursed surface of the earth as best they 
c in To do this, many maps show the paral- 
lels and the meridians somewhat as you 
would see them if you were looking from a 
distance at the region on a globe 
If you look at the United btates on 
a globe, you will see the meridians draw- 
ing together toward the north Toward the 
east and u est edges of the map you will see 
the parallels curving upward 
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Directions on Some Special Kinds of Maps 



The map at the left, called a polar projec- 
tion, is drawn around the North Pole. So 
the lines running out from the pole all run 
south. The circles are the east-west paral- 
lels of latitude. Notice also how the mao 
shows the southern half of the earth. You 
could not see this half if you looked down 


What 

What 


“Up" and 


Most lands of maps imitate this appearance in some 
waj'. In the maps on the previous page, the first one 
usra curved meridians and curved parallels The sec- 
ond map uses straight meridians and curved narallek 
But neither map shows -north” as “up” an" To on 

f g0 u here the mcridi:iIIS and parallels go! 

The third map has straight meridians and parallels. 
And up is north. ’ This is a special map called a 
Mercator projection. It shows sailors and aviators 
then directions from place to place and it does thfe 
accurately. But it gives a false oes ltu 

idea of the earth’s surface. And 
the strange thing is that the 
idea is false because the north- 
south lines run straight up and 
down. 

Notice how these lines run 
on a globe. They all come to- 
gether in two points, the North 
and South Poles. They should 
do this on a map if the map 
includes the poles. On the 
first two maps they would 
meet at the North Pole if the 
maps reached that far. But 
on the Mercator map the lines 
all run straight up. So every 
place on the top line would be 
the North Pole. The map 
maker has “stretched out” 
the pole, which is actually a 
point on the earth or a globe 
into a line as wide as the map’ 


North Pole on a globe. But the map 
f“ 0 .r‘‘X C0 ? f t n “> n ‘ the south-pointing 
stretching the southern lands 
around them. The South Pole is stretched 
into a circle around the edge of the map. 
Jrn shows the world arranged 

around Washington, D. C„ as, a center. It 


is an azimuthal equidistant projection. Notice 
that the short line from the United State* 
to Liangchow in China starts north then 
changes, pointing sooth as it passes th* 
pole. This suggests that the nght wajti 
read the direction between these places is 
east or west along a parallel of Uhtcce. 



Canada and other northern lands have also been 
stretched out badly. You can see this by comparing 
Canada on the map with Canada on the globe. So tie 
Mercator map is good for directions but not for shoe- 
ing land, especially northern or southern land. 
Using Polar or “Air-Age” Maps 
Knowing liow to tell direction from meridians and 
parallels is especially important for using polar maps- 
Because of their special qualities, polar maps are some- 
times called "air-age” maps. Instead of having north 
at the top and south at the 
bottom of the map, it has the 
North or South Pole in the 
center. This kind of map is 
called a polar projection. The 
map at the top of this page 
(left) shows how it looks. The 
meridians run out from the 
pole like the spokes of a wheel, 
and the parallels of latitude go 
around in circles. Remember' 
ing this makes it easy to nr. 
directions on such a roap._ 
This map has the Aon 
Pole in the center. At any 

This globe shows the tree nKf* 
of “up” and “down.” ‘ Wf 
away from the center of $ 
deep within the globe; down 
toward the center. They we noF 
allel to the earth’s surface. To j 
oppositely for two persons ® 
site sides of the earth 111 i r0 a 
New Zealand if we view theta « 
space. To both persons, Wj 
‘‘down” feels the same. Beta 
the pull of earth’s gr** 1 T* 



place on it, north 19 toward the 
pole and south is aw ay from the 
pole The direction can be judged 
from the nearest meridian Hast 
and west can be judged from the 
nearest parallel of latitude An 
illustration with the South Pole 
at the center can be seen in 
the article Antarctic Continent 
Another type of “air age ’ map 
has a place other than one of 
the poles at the center Oil the 
opposite page is a map with 
\\ ashington, D C , as the cen- 
ter As you can see the grid 
of meridians and parallels is pe- 
culiar looking Vthen you can 
figure out directions on a map 
of this type, you really know 
About directions But you can 
do so if you remember the rule 
To find any place on a map 
always judge directions from 
the nearest meridian and par 
allel (For more infoi matron 
about maps and how they are 
drawn, tee Maps ) 

What Is Up" and 
What Is "Down *? 

These maps have shown us 
that the meridians can keep us 
from mistaking “up” for north 
and ‘ down" for south An even 
better way to avoid confusion is 
to know what we really mean 
by up" and “down " 

W e all have some idea of what 
the words mean Wien we are 
Standing, our feet are ‘down 
Slid our heads are “up ’ ‘Down ’ 
is also the way an object falls if 
it is let loose in the air And 
we dig “down” if we want to 
dig a hole into the earth 
All these facts suggest the 
true meaning of ‘ down ’ It is 



always the direction tencard the 
center of the earth Everything on the earth 13 always 
drawn in that direction by the force of gravity. 
Wherever we are on the earth we always feel tins 
pull 80 we never have any doubt about which way 


Today we know that “up” and “don n” are the same 
everywhere The earth revolves once in every 24 
hours And every moment of that time our feet are 
held firmly “down” toward the center of the earth by 
the force of gravity 


\\ e can understand too that the rule is the same 
everywhere on the earth Failure to understand this 
has caused many mistakes In the days when Colum- 
bus discovered America, the force of gravity was not 
Understood, and many people wondered about condi- 
tions on ‘ the other side of the earth. ’ Many of them 
Wondered why people “on the other side ’ did not fall 
Off into the sky They even wondered if the others 
tnight have to Btand on their heads 


Knowing this rule also prevents mistakes of the kind 
many people make because they confuse “north ' and 
‘up ' These mistakes are common because map 
makers usually place north toward the top of the 
map Then north looks 1 up ’ if we see the map in a 
book or hung on a wall. This is what causes the 
mistakes 

People look at a nyer that flows north and wonder 
how it can flow up The map above Bhows two rivers 
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DIRECTIONS 
Combining North or South and “Up" or "Down" 




These pictures show that a compass direction Uke south or north can be combined with an up or down direction. In each example, the 
combination of the two directions is the opposite in result of the common expressions “down south” or ”up north.” So we see that 
these expressions do not indicate any real relation between compass directions and up and down; they are simply a manner of speaking 


and how they flow. People also say that Florida is down 
south from Ohio, and Canada is up north from the 
United States. 

Actually “up” and “down” have nothing to do with 
north and south. The last two directions are fixed by 
the poles of the earth. Up and don n are fixed by dis- 
tance from the center of the earth. We often go south 
and up or north and down. The pictures above show 
tu o common examples of such motion. 

Finally, we can understand directions that slant up 
or down. The pictures below show one example. We 
have another when we point north and up at the North 
Star. We can understand these slanting directions 


by dividing them into an up-or-down part and a direc- 
tion along the surface of the earth. 

Directions in Outer Space 
For a final test in understanding directions, we can 
imagine ourselves going to the moon on a space ship. 
Soon the earth would just be a large ball behind us, 
and ne would be floating beneath the stars. Then ne 
would lose all sense of directions. 

An astronomer might feel at home. He could still 
think of the North Star as “north.” But there nould 
be no other directions as we know them. 

Stranger things would happen to our ideas of “up 
and down.” On the earth these are fixed for us by 


We Can Separate a Mixed Direction into Parts 
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Whal about "Up" and "Down" on a Trip to the Moon? 



the force of gravity Down is where we would fall 
if not supported It is where we put our feet to hold 
irtup 

Near the earth we would st U feel its pull 80 we 
would keep our feet toward the earth But as we go 
ahead the force of gravity from the moon would be 
getting stronger In time it would be equal to the 
force exerted by the earth Then there would be no 
pull either from the earth or the moon As far as these 
two celestial bodes are concerned we would just 
float inside the ship 

Our ship and our bod es would have their own cen 
ter of gravity and we would be drawn toward it 
With only this attraction considered we could stand 


comfortably feet to feet in the center of the si ip Of 
course there would also be a pull from the sun So w e 
would also feel a tendency to put our feet down 
toward the sun 

Then as we keep going the moon would exert 
stronger pull Soon we would want to put our feet 
down toward the moon So we would stand with 
our feet toward the nose of the sh p instead of the tail 
All these ideas are 6trange and peihaps puzzling 
But progress with rockets and jet propuls on suggest 
that space ships may not be far away If we can im 
agine the difference in gravitational pull and other 
factors in a rocket ship we will have a much clearer 
understanding of directions on earth 


DISEASES and How 

D ISEASE In 1793 an epidemic of yellow fever 
killed more than one-e ghth of the people in 
Ph ladelphia Five years later in the same city one- 
tenth died of the same disease In 1832 a cholera 
ep demic killed more than one-tenth of the citizens 
of New Orleans Until the last hundred years epi 
demies like these were common 
The mystenousness of epidemics added to the r ter 
ror No one knew what caused them — why they be- 
vtY»y toey feai'.y dvri away People dreaded 
them more than they dreaded war 
Today Berious widespread ep demies are rare m 
civilized countries Science has removed the mystery 
from the worst epidemic diseases In doing so it 
has found ways to control them • 

The conquest of deadly epidemics 13 a triumph of 
scientific progress But it is only one step forward 
in man a conquest of disease Since epidemics have 
been controlled people live longer Other types of 
disease have become more important The goal of 
conquering these has Tepla ed the earlier goal of con 
trolling epidemics The fight against disease con 
t mies, and each year science scores new victories 
\\ e can understand both the fight and the victories 
better if we understand the underlying causes of dis- 


MAN FIGHTS Them 

ease Vie need to know too how the body itself 
fights disease It has Wonderful means of defense 
and recovery Taking advantage of these 1a often the 
best way to prevent or cure illness 

What Cause*! Epidemics? 

W e know today that epidemic diseases are caused 
by Bmall organisms such as bacteria that are pres- 
ent m air water and soil They may be breathed 
into the body in air They may enter in food or wa- 
ter Insects carry many of them from person to per 
son or from animals to man Once we understand the 
cause of the diseases we can understand why they 
spread so rap diy For example if a c ty s water sup- 
ply was polluted every one m the city was exposed 
to attack by organisms that spread in water 
Invading organisms cause many other diseases 
besdes those that produced the great epidemics 
Together these diseases make up the classification 
known as infedums diseases These are the ones 
we know most about today and the ones over 
which we have the most control. 

How Organisms Cause Disease 
The disease-producing organisms are true parasites 
After they have entered the body they live there at 
the body s expense Aa they live and multiply they 


DISEASE 

irritate, change, and 
destroy surrounding 
cells and tissue. Even 
worse, they manufac- 
ture poisonous sub- 
stances which enter 
the blood stream and 
travel to various 
parts of the body. 
These poisons are 
called toxins. The 
sum total of the dam- 
age the organisms 
cause is called in- 
fection. 

Some disease-pro- 
ducing organisms 
are one celled plants 
— bacteria or fungi. 
Others are one-ceiled 
animals — protozoa. 
Still others are more 
difficult to classify. 
Rickettsiae are plant- 
like bodies similar 
to bacteria. Viruses 
have certain charac- 
teristics of living 
organisms, but some 
of them, at least, are 
actually molecules of 
protein ( see Virus). 

Infection-produc- 
ing agents are all ex- 
tremely small. Most 
of them can be seen 
only with the help of 
a microscope. Viruses 
are invisible even 
with a high-powered 
microscope, but some 
havebeenseenwithan 
electron microscope 
(see Microscope). 
Because they are ex- 
tremely small, these 
various disease pro- 
ducing agents are 
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THESE GERM’S CAN CAUSE DEADLY DISEASES 




These rod-shaped bacteria cause ty- 
phoid fever. The threadlike flsgeHa 
help them to move about. 


Sanitary control of drinking water 
conquers these cholera germs. They 
are spiral-shaped bacteria. 




These diphtheria bacilli were once 
a leading cause of death. Today anti- 
toxin gives protection against them. 


Tsetse flies inject these protozoa 
(trypanosomes) into man's blood, 
causing African sleeping sickness. 


AGENTS THAT CAUSE INFECTIOUS DISEASE 
The following list groups the principal infectious diseases accord- 
ing to the kind of agent that causes them: 

Bacteria: anthrax, bacillary dysentery, bubonic plague, cholera, 
diphtheria, erysipelas, leprosy, meningitis, paratvphoid fever, 
pneumonia, rabbit fever (tularemia), scarlet fever,' tetanus, ton- 
sillitis, tuberculosis, typhoid fever, undulant fever (brucellosis), 
and whooping cough. 

Virus, chicken pox, common cold, German measles (rubella), 
infantile paralysis (poliomyelitis), influenza, measles, mumps, 
parrot fever^ (psittacosis) , rabies, shingles (herpes roster), sleeping 
sickness (epidemic encephalitis), smallpox, virus pneumonia, and 
yellow fever. 

Protozoa: African sleeping sickness, amoebic dysentery, kala- 
arar, malana and yaws. 

Rickettsia: typhus fever. Rocky Mountain spotted fever, and 
trench fever. 

Fungus: athlete’s foot (dennatophytosis), ringworm of the 
scalp (tinea capitis), and fungus infection of the ear, no=e, or 
other part of the body. 


known as microorganisms. Popular names that have 
been given to them are ‘‘germs” and “microbes.” 

Organisms that produce infeetionmay enter the body 
through the nose and throat. They do so in most of 
the infectious diseases of childhood, including scar- 
let fever, diphtheria, mumps, measles, German meas- 
les, and whooping cough. They enter through this 
Toute, too, to cause the common cold and influenza. 
Usually the microorganisms are spread in droplets of 
moisture coughed or sneezed into the air by infected 
people and breathed in by others. They may pass from 
infected to uninfected persons on contaminated cloth- 
ing or eating utensils, or even from hand to hand. 


Diseases that are 
communicated in 
these and similar 
ways are called con- 
tagious diseases. 

Among organisms 
that enter the body in 
contaminated food 
are those of undulant 
fever. The bacteria 
that cause this disease 
enter the digestive 
tract of human beings 
in milk from infected 
cows. In typhoid 
and paratyphoid 
fever, water as well 
as food may be the 
carrying agent. The 
germs of cholera 
spread in polluted 
drinking water. 

In many infectious 
diseases the infecting 
organism enters 
through the skin. The 
bacillus that cause 
tetanus is an example. 
It is present in sod 
and goes into wounds 
along with dirt. In- 
sect carriers (cslled 
vectors ) deposit manv 
organisms on the sur- 
face of the skin or 
in bites. Scratching 
then forces the organ- 
isms deeper into the 
tissues. Lice, ticks, 
and fleas carry Kick- 
ettsia. Bubonic 
plague is actually a 
disease of rats. Fleas 
that live on rats carry 
the plague bacteria to 
human beings. Mos- 
quitoes carry the pro- 
tozoa that cause ma- 
laria and the virus of yellow fever. Since mosquitoes 
are bloodsucking insects, they deposit the genm 
directly in the blood stream (see Mosquito). 

The Human Body Defends Itself 
The first protection the body has against germs is 
the outer layer of skill (the epithelium). This is 3 
layer of protective cells which covers the true si® 
and the mucous membranes. Most bacteria and other 
infectious agents are harmless unless they can pene- 
trate this layer. Helping the epithelium to defend 
the body 3gainst invasion are secretions such as 
tears, sweat, and mucus. Irritation stimulates their 
flow, and they serve to carry off invading organisms. 
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DISEASE 

THESE SPJtAT CONS KILL TYPHUS CARRIERS 



Tbe secretions of the etomaeh are acid 
enough to kill many such organisms and de- 
stroy their toxins Vomiting, coughing 
and sneezing are all means of getting rid 
of harmful invaders 

If microbes pass the first hne of de- 
fense, cell? called phagocytes meet their 
attack These cells engulf and destroy 
germs m a process known as phagocytosis 
Some white blood cells (leucocytes) are 
phagocytes (see Blood) They larry 
phagocytosis in the blood when organisms 
get into the blood stream When germs at- 
tack a certain area as in tonsillitis, 
they move through the walls of capillar- 
ies in that area to attack the invaders 
In this case macrophages help them These 
are large, amoebahke phagocytes formed 
by ia any body tissues They move through 
the body toward any infected area as if 
they had received a call for help Phago- 
cytes of a thud Lind cannot move Some, 
located m the lymph nodes, destroy bac- 
teria that become trapped there (see 
Blood) Others, lining the blood passages of the liver, 
spleen, and bone marrow capture and kill bacteria 
that enter these organs in the blood 

The Fighting Antibodies 

The leucocytes and macrophages have vigorous al- 
lies in certain substances the tissues makes to fight 
infection These substances are antibodies Little 
is known about their chemical composition or about 
how the body manufactures them But their action » 
faiily well understood They begin to appear in the 
blood soon after germs invade the body borne anti- 
bodies stimulate phagocytosis Others make the invad- 
ing organisms clump together Then they cannot travel 
so easily through the body and are more likely to be 
caught m the lymph nodes Still other antibodies, 
known as antitoxins, act as an antidote for the poisons 
the germs generate (u* Antitoxins) 

The battle between antibodies on one side and the 
invading germs and their poisons on the other be- 
comes the battle between the patient and his disease 
If his body cannot make antibodies fast enough, the 
germs win and he dies If his body produces enough 
antibodies quickly enough, he recovers In this case 
antibodies T*tnain in his blood They stay permanent- 
ly after some diseases, including scarlet fever and 
measles, and for various periods after other diseases 
As long as they remain the person is immune to, or 
safe from, that particular disease 

llow Science Conquer* Epidemics 

The first great victory m science’s conquest of 
epidemics occurred m 17% In that year Edward Jen.- 
ner of England performed the first vaccination for 
smallpox (tee Vaccination) Vaccination gradually 
put an end to one of the world's worst scourges, the 
smallpox epidemic Sixty million people are believed 
to have died of smallpox In the 18th century Today, 
because of vaccination, the disease is rare 


But Jenner’s invention of vaccination did little to 
clear away the mystery of epidemic diseases No 
one really understood why vaccination was success- 
ful in preventing Smallpox No one knew yet what 
caused the diseases that spread from person to per- 
son with temfymS rapidity A few people had seen 
bacteria and protozoa through the early crude micro- 
scopes but they did not associate these tiny creatures 
with disease 

In the 1850 s Louis Pasteur the great French chem- 
ist demonstrated that microscopic particles from air 
caused the sounng of milk and other types of fermen- 
tation He became convinced that these particles 
were “germs of life’’ and that they caused fermentation 
by reproducing themselves This was a revolutionary 
idea, because the scientists of Pasteurs day be- 
lieved that the minute organisms they saw through 
the microscope were spontaneously generated 

Pasteur’s work led directly to the germ theory of 
disease that organisms present everywhere in air 
cause infection by getting into the body and multi 
plying there In IS76 Robert Koch a German doctor, 
isolated the bacillus that causes anthrax, a disease 
of cattle He raised several generations of the germs 
in broth until he had a pure culture, free from other 
germs Then he injected the culture into mice and 
rabbits and these animals developed anthrax This 
was the first proof that a particular germ caused a 
particular disease 

Discoveries then followed one another rapidly 
Pasteur isolated the germ of chicken chofera in ISSff 
and devised a vaccine for the disease A year later 
he successfully vaccinated cattle against anthrax 
In ISSf he perfected a Vaccine for the prevention 
and treatment of hydrophobia the terrible disease 
caused in human beings by a virus from the saliva of 
dogs with rabies Koch identified the bacillus of 
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1 The audiometer produces regulated tone signals that make accurate hearing tests possible. 2 With 
this apparatus, called a nebulizer, the patient breathes a mist of germ-killing penicillin into infected air 
passages. 3 The electrocardiograph registers from the surface of the body the electric charges generated 
by the heartbeat. It writes them down as a series of waves on the paper shown rolling out of the cabinet. 

The shape of the waves tells the doctor whether or not the heartbeat is normal. 


causes this disease, 
and they do not know 
how it spreads. Infan- 
tile paralysis (polio- 
myelitis) is another 
unconquered enemy 
In some years itstnhes 
as many as 25,000 
people in the United 
States. The cause is 
known to he a virus 
that attacks the cells 
of the central nervous 
system. Butnowayto 
control this virus has 
been found. 

The infectious dis- 
eases i\ hose mysterite 
remain unsolved are 
a challenge to medical 
scientists everywhere 
Each year brings new 
victories in the fight 
against them. In view 
of the progress 
since Pasteur’s day, 
it seems certain that 
eventually all of them 
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tuberculosis in 1882 and the germ that causes cholera 
in human beings m 1883. 

Progress has been steady since the days of these 
great pioneers. Once medical scientists knew that 
germs cause disease, they could learn how the germs 
spread and so develop means of control. The measures 
we take for granted today gradually came into use: 


In the meantime, medical science has been nctne 
in many other directions. As the most deadly of the 
infectious diseases have been brought under contro , 
diseases due to other causes than germs have become 
more important. Some of the victories scored agatm 
these diseases have been almost as spectacular as 
those won against the epidemic diseases. 


quarantining of patients with contagious diseases; 
use of antiseptics in hospitals and sick rooms; steri- 
lization of surgeons’ instruments; use of antisep- 
tics m wounds; purification of water supplies; con- 
trol of mosquitoes, rats, and other germ carriers. 

Scientists have identified one by one the germs of 
most infectious diseases. They have developed vac- 
cines and serums to prevent and treat many of them 
{see Serum Therapy). They have created powerful 
drugs — including the sulfa drugs, penicillin, and 
streptomycin — that kill germs in the body without 
harming the body' itself {see Antiseptics). 

Victories Still to Be Won 

Not all the infectious diseases have been con- 
quered. The common cold is an ever-present enemy. A 
virus is accepted as its cause. The virus is known 
to spread in droplets of moisture coughed or sneezed 
into the air or passed from person to person on con- 
taminated drinking cups, towels, and so on. But no 
one has found a really effective vaccine to prevent 
colds or a specific treatment for them. 

Rheumatic fever causes more deaths among children 
from 5 to 14 than any other disease. Infection per- 
manently damages the hearts of many who survive it. 
Scientists have not identified the organism that 


Diet May Mean Health or Disease 

In 1795, when the British Navy ordered all sauois 
to be given rations of lime juice, no one recognize 
this as a step toward control of a group of often 
fatal diseases. Sailors had known for a long tune 
that scurvy, which killed so many of them on long sea 
voyages, could be prevented or cured by fresh veg 6 * 
tables and fruit, particularly limes and lemons, bu 
neither they nor the doctors who treated them knew 
why this was so. Today we know that lack of vitamm 
in the diet is the cause of scurvy, and that vitamm 13 
plentiful in many fresh vegetables and fruits. 

Scurvy is one of a group of diseases known as ^ 
deficiency diseases because it is due to a deficiency 
an important food element in the diet. Other is 
eases in this group are rickets, beriberi, pellagra, 
and various minor disorders. The story of 
identification and control has been for the mos 


part the story of the vitamins {see Vitamins). 

Another kind of disease is caused by r inefhcien^ 
functioning of the endocrine glands. These glands man^ 
ufacture hormones: substances which regulate vanou 
activities of the body. A gland may make too muc o 
too little of its hormone. If it makes too much, ~ 
in some cases of goiter, a surgeon may be able to re - 
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move part of the gland If it makes too little the 
missing hormone may be supplied by an extract made 
from the gUnds of animals One of the great victories 
of medical science was the conquest of diabetes 
a disease due to ft deficiency in the pancreas with 
insulin extracted from the pancreas of animals 
(see Hormones) 

Allergy or sensitivity to various sutetances 
causes many diseases These usually are not fatal 
but they cause much suffering (see Allergy) 

Some diseases are due to the fact that a part of the 
body did not develop normally before birth An 
example 19 the condition that causes some babies to 
be known as blue babies These children are bom 
with a defect of the heart or large blood vessels which 
interferes With the flow of blood to the lungs (see 
Heart) As a result their blood never gets enough 
oxygen About 1945 an operation was devised that has 
meant life and health to many blue bab es In this 
operation the surgeon creates an arterial duct to allow 
more blood to flow into one lung 
Wayward Celia 

Probably the most dreaded disease today w cancer 
To the biologist this disease is a fascinating mys- 
tery of life and growth All human beings begin life 
as a smgle cell and develop into a complicated but 
well-organized association of cells Occasionally and 
no one knows why several cells turn traitor They 
begin to multiply antisocially — outsde the body’s 
cellular organization This produces an alien para- 
sitic growth at the expense of the normal cells 
The growth may become a benign tumor or cyst If 
it does it is easily removed and is not likely to 
return Or it may become a cancer This is a malignant 
growth Unless it is removed early by surgery or ir- 
radiation it invades the tissues so extensively that 
it cannot all be removed In such cases it recurs and 
eventually reaches a vital spot 
Sometimes white blood cells begin to multiply with 
out any known stimulus In tune the wayward white 
cells overrun the red cells and the normal whit® cells 
Thi3 disease 5s known as leukemia from Greek words 
meaning white blood 

Cancer is second among causes of death m the 
United States today In 1900 it was tenth In view of 
this increase Congress has authorized ft broad 
program to fight the disease both by educational 
measures to encourage early recognition and by 
research into causes and remedies In 1948-49 it 
appropriated $22 000 000 to carry out the program 
of the National Cancer Institute 

'Disease* That Come with 

i The first and third causes of death m the United 
States today are heart disease and hemorrhage of the 
: brain (cerebral hemorrhage commonly called a 
Btroke or apoplexy) In 1900 heart disease was fourth 
I on the list and hemorrhage of the brain was eighth 
f Heart disease as a cause of death is most often due 
to hardening of the arteries or lugh blood pressure 
1 (see Heart) Hemorrhage of the brain » due to harden 
( mg of the arteries Doctors do not know the underly 


DISRAELI 

ing cause of either hardening of the arteries or high 
blood pressure but both of these conditions usually 
occur late in life Their present high incidence seems 
to be due to the fact that people live longer than 
they used to and so are more susceptible to diseases 
that occur with age- 

DisraEU (eBz-rfl If) Benjamtv Earl op Beacovs- 
rinui (1S04-18&1) A clever novelist and a brilliant 
statesman were combined in Benjamin Disraeh He 
rose to leadership of the Conservative (formerly Tory) 
party ui Great Britain and twice he held the position 
of prune minister 

In hi? early yearn Disraeh was handicapped by the 
fact that though a Christian himself he was the 6on 
of Jewish parents He needlessly handicapped him 
Belf further by his foppish dress and theatrical man 
ner The first time he tried to make a speech m the 
House uf Commons ridicule forced him to give up 
But before he did so he shouted I shall sit down 
now but the time is coming when you will hear me 

Disraeh worked hard to make this prophecy come 
true and before his death his speeches were anxiously 
awaited The debates between lum and his great nval 
Gladstone leader of the Whig (Liberal) party were 
some of the keenest that had ever been held in the 
House of Commons Disraeh was noted for his wit 
In 1846 when Sir Robert Peel the Tory (Consent 
t ve) leader abandoned the portion of his party and 
advocated the repeal of the Corn Laws— ft Whig meas- 
ure— Disraeli declared that Peel had caught the 
Whigs bathing and had walked off with their clothes 

Finally Disraeh became the leader of the Conserva- 
tives in the House of Commons Under his leadership 
the Conservat ves no longer opposed all progressive 
measures la 1867 he persuaded them to dish the 
Whigs by carrying through a Parliamentary Reform 
Bill extending the nght to vote even further than the 
Whigs bad suggested 

In 1868 Disraeh realized the wild ambition of his 
first years in Pailiamept He became prune nun ster 
as head of the Conservative party His ministry fell 
within a year but m 1874 he was again called to the 
premiership This time he remained m office eix years 
As premier he was much more acceptable to Queen 
Victoria than was Gladstone Disraeli was the found 
er of modem British imperialism He purchased for 
Britain Bom the bankrupt Khedive of Egypt his 
shares in the Suez Canal and bo safeguarded England s 
route to India In 1876 he had Queen Victoria pro- 
claimed Empress of India He played a clever part 
against Russia in the Congress of Berlin (18"8) 
blocking its progress w the Balkans and saving Tur- 
key Returning to London he claimed that he had 
brought hack peace with honor The Queen re- 
warded him with the title Earl of Beaconsfield and a 
seat m the House of Lords In 1880 the Conservatives 
were defeated and he retired He died the next yeaT 

Disraeli • success as a writer was due largely to tu» po- 
bt cal experience He was tbs first successful author of polit- 
ical novels Some ol his best-known writings are V vian 
Gttv (1820) Henrietta Temple (1837) CotuUgsby 
(lg 44 ) Sybil (1845) Tancred (1&47) Lothair (1880) 
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DISTILLATION 

Distillation. In many parts of the world the 
onlv sure way of getting pure drinking water is by 
the’ process called distillation. This consists simply 
of catching the steam from boiling water and cooling 
it until it turns back to liquid form. Water so 
obtained is pure, for rising steam does not cam' any 
of the solid impurities from the original water. 

Any liquid, if it gets hot enough, will boil and 
give off vapor, which may be cooled and condensed in 
the same way as steam; hence distillation finds many 
other important uses. Chief of these is the process 
called “fractional distillation” employed in produc- 
ing, among other things, gasoline and kerosene from 
crude petroleum, in making alcohol, perfumes, etc. 

This process rests upon the principle that different 
substances will boil at different degrees of heat. If 
you heat a mixture of water and glycerin, 
for example, the water will begin to turn 
to steam long before the glycerin gets 
hot enough to give off its vapor. By 
keeping the temperature high enough to 
vaporize the water, but not high enough 
to vaporize the glycerin, you can collect 
and condense the water vapor, leaving 
the glycerin behind. In the same way, 
when petroleum is heated the gasoline 
will come away before the kerosene does. 

(Sec also Petroleum, subhead “Cracking 
Petroleum Cuts into Gasoline.”) 

Diving. Generali}' speaking there are 
two types of diving — deep sea and shal- 
low water. In the latter, direct ascents 
may be made to the surface from depths 
of about 36 feet. Deep-sea diving, how- 
ever, requires stops at intervals on 
the way to the surface to equalize water 
and air pressures. Water pressure in- 
creases A-| pounds per square inch for 
each ten feet of depth. As a diver 
slowly descends the pressures of water 
and air are equalized and more and more 
air is absorbed into the body tissues. 

The ascent, therefore, must be made in 
stages to allow slow decompression; 
otherwise the gas pressure within the 
body causes the formation of nitrogen bubbles 
which block the blood vessels. In this condition, 
called the “bends,” the diver has convulsions. (See 
also Caisson; Helium.) 

The deepest open-sea dive known, 535 feet, was 
made off the coast of Scotland in 194S. A special 
suit was used which equalized internal and external 
air pressures. The United States Navy records the 
deepest simulated dive, in a pressure 'tank, as 561 
feet. A newer device, called the aqualung, has be°n 
developed for individual pressure diving. (For descrip- 
tion of this apparatus, see Aqualung in Fact-Index.) 
The bathysphere, benthoscope, and bathyscaphe 
are more elaborate submarine devices developed to 
explore far greater ocean depths (see Ocean; Beebe). 

Perhaps the most interesting work of the* diver is 


the salvaging of treasure. Nearly 25 million dollars 
in gold bars were recovered in this way from the hdl 
of the Laurentic, a British vessel sunk o5 the Irish 
coast during World War I. 

In the construction of bridges, dams, underriv;: 
tunnels, waterworks, etc., divers survey for fovuds- 
tions, caissons, and pile settings. Waterworks is 
large cities keep a diver employed constantly. Tt* 
United States Navy trains divers in huge steel-p-s- 
sure tanks, thus artificially reproducing deep-wate 
conditions, and employs many to set submarine mins, 
locate lost torpedoes, and examine ships’ bottoms 
Deep-sea divers are also used in several industries, s; 
in fishing for pearls, corals, sponges, and shells. Tl- 
darkskinned swimmers of the tropics often perform 
such work without any equipment, and some ci 


WHERE STUDENTS LEARN TO STAY AT THE BOTTOM 



Two students at the Navy’s deep-sea diving school in W v* 
exhibit the 200-pound di-ring suits in which thev axe about to be Ipy ,., . 
stout lifelines to the bottom of the Anacostia River. Notice the cure — 
shoes worn by the diver at the left. They weigh 17H ponnds each. 

them can dive to great depths and remain und- 
water two or more minutes. . 

Diving dress or armor may be of metal or rub ^ 
Perhaps the most efficient suit is one of aluminum 
loy, weighing about 500 pounds. The helmet is usus--. 
of copper, with windows covered with thick g I s --' 
leaden weights are attached to enable the diver 
descend rapidly. The shoes have lead soles to ez 
able hi m to keep his balance, feet down. D*ver; efi-^ 
mumcate with fellow workers on the ocean boi o-~ 
and with attendants above by cords, speaking tu 
or telephonic apparatus. Air is supplied from a pac. 
above through a flexible tube entering tbs 
The poisonous breathed air escapes through aD0 ;"'l 
tube leading out from the back of the hehnsi 
through a valve arrangement. 
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Some suits are “self contained ’ mating the diver 
independent of any connection with persons above 
water In one such suit a compressed air reservoir on 
the diver s back supplies him with air by a self regu 
latmg apparatus When he wishes to ascend he 
simply inflates his dre»s from the reservoir In 
another form the air breathed is filtered and regen 


erated by means of an oxygen helmet The oldest 
successful diving apparatus still occasionally used 
is the diving bell a big iron cylinder closed at the 
top and open at the bottom When this is lowered 
into the water the air in it keeps the water out 
Fresh air is pumpe 1 in from above and a special 
arrangement allows the foul air to escape 


DIVISION — A Basic ARITHMETIC SKILL 


D IVISION The diagrams at the nght 
show tw o different uses or meanings uf 
the process of division Diagram A show s 
the meaning of the problem How manv 
times can you take a group of 2 balls out 
of a group of 6 balls’ V»e could also get 
the answer by finding how many times 
we can subtract 2 from 6 
In diagram B we see 6 blocks separated 
into 2 equal groups The sorting was done 
by moving the six blocks one at a time 
into two piles This diagram shows the 
meaning of the problem If we divide 6 blocks into 
2 equal groups how many blocks w 11 there be in each 
group? Or how many blocks are there in one half 
of 6 blocks? 

The work above shows that we should divide to find 
the answer when we wi'h either to find how often a 
given number can be taken out of another number 
or when we wish to separate a Dumber into equal 
parts and find the number in each part 

It can be seen that subtraction and d vision are 
related processes since both involve separating or 
taking apart ’ For example to find the answer to 
the example 20)87, we can subtract 20 from 60 four 
times leaving a remainder of 7 W e express the answer 
»s 4 r 7 or as 4 

Step® In Working an Easy Division Eiampie 
The example 3)78 requires division by a one-place 
number 3 To work this example two division^ facts 
must be known (lithe uneven division fact 3)7 and 
(2) the even division fact 3)lB The series of steps 
taken in working the example are as follows 
sx Think of 78 is 7 tens and 8 ones_ 

Divide the 7 tens by 3 3)7 is 2 and a 
remainder Write 2 m tens place in the 
quotient because we are dividing tens 
l® b Multiply the 2 tens by 3 Write 6 under 
•8 the 7 tens m 78 (The x is a space holder ) 

SufilrtKl 6 from 7 Write the remainder 1 ten 
Compare it with the divisor 3 The remainder 
must be less than the dmsor 
Bnng down the 8 ones making in M118 ones 
Divide the 18 ones by 3 3)18 
ones place in the quotient 


OOOOQO 


OT. 


2)6 or W of 6=3 


3)78 


SED 


TERM 

4 Quotient 
or 9)36 Dividend 


In 36 ■‘■9 the s 
says ‘ divide 


i (Ay How nuny groups ol 2 t«n 
it of Z ecual groups in 67 

f Multiply the 6 ones by 3 Write 18 under the 18 
ones There is no remainder 
It can be seen that working this easy division ex- 
ample is a rather complicated process in which we 
must group divide mull ply and subtract When we 
work examples in division by two-place numbers such 
ax 2o)7t> vie must also add correctly in carrying as 
when we multiply 23 by 3 Unless the child knows how 
3 r 1 to ad l subtract and multiply correctly, 
23)76 and also knows the division facts there 
75 will almost certainly be many incorrect 
1 answers in division He must also know 
what division means and understand the senes of steps 
in divis on Division show’. 1 be a meaningful series 
of operations 

Seep® In Teaching the 90 Even Division Facts 
There are 90 division facts having divisors from 1 
to 9 The facts are grouped for study and practice 
in the chart on the next page In arithmetic we do 
not use 0 as a div isor In mathematics w e leam that 
when any number is divided by 0 the quotient is 
xnUmtj an idea that should not be taught in the 
elementary school 


a 6 Write 6 in 
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The steps in teaching any division fact are as fol- 
lows: 

1. Present the fact in a social situation. 

2. Have the children find the answer in ways that 
make the process meaningful, such as by grouping 
concrete objects. 

3 Have the children make drawings of circles, 
crosses, and the like, showing the division fact. 

4. Write the fact with numbers. 

5. Show how_the fact is related to multiplication. 
For example, 2)8 is 4 because 2X4 = S. 

6. Have each child make a study card for the fact. 

The division facts should be taught in related 

groups. Thus all the division facts for 2 should be 
taught together. (See the second row in the chart on 
this page.) Use should be made of what has been 
learned about the multiplication facts for twos. Show, 
for example, that the three numbers at 
the right are u sed in four facts: 5X2 = 

10, 2X5=10, 5)10 = 2, and 2)10 = 5. 

Teaching the Uneven Division Facts 

There are 360 uneven division facts. The method of 
teaching^ the uneven division facts, such as 2)5, 3)20, 
and 6)51, is similar to that used in teaching the 
even division facts For example, to find the answer 
2)5, the child should first use concrete materials to 
find the quotient and remainder. He might place 5 


blocks on some surface, then take away groups of 
two blocks until only one block remains. This will 
show that 2)5 is 2 with a remainder of 1. 

What has been learned about multiplication facts 
and the even division facts should also be used. For 
instance, to find the quotient and the remainder in 
3)20, the pupil should think, “Because 3X6 is 18 
and 3X7 is 21, the quotient of 3)20 must be 6; and 
there will be a remainder.” He should first write 
6 18 under the 20, then write 6 in the quo- 

3)20 tient; then he should multiply 3X6 to 
18 check the quotient; and finally, he should 
2 subtract 18 from 20 to find the remainder, 2. 

Dividing by Two-Place Numbers 
The steps in the process of dividing by tvvo-place 
divisors are the same as those given above for one- 
place divisors. The following series of examples 
shows the general grouping of steps that should be 
taught in estimating one-figure quotients. Within each 
group, the examples become increasingly difficult 
Group I. Division by two-place numbers ending in 0 
Examples: 10)40 10)43 20)60 30)93 40)72 

50)250 60)367 80)529 
Division in these examples is almost like dividing 
by one-place numbers, since, as we have seen, we di- 
vide by the figure in tens’ place to find the quotient. 
There are no ones to consider in the divisor. 
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8) 40 8)24 8)56 8)16 8)48 8)8 8)72 8)32 8)0 8)64 

8 10 7 2 3 

9) 36 9)45 9)72 9)9 9)0 9)63 9)18 9)27 9)81 9)5? 


THE CHART 

Special work with this chart will 
increase both speed and accuracy 
in working longer division exam- 
ples. Begin with the top row. Cover 
the answers with a piece of paper. 
Then divide and write the quotients 
on the paper. Next, slide the paper 
up and compare your answers with 
those on the chart. Fold under the 
used part of the paper and do the 
next row. 

Have someone read the facts to 
v ou one at a time. You give the 
answer and have the other person 
check whether or not your answer 
is correct. 

TEST-STUDY CARDS ^ 

Cut out cards 1 inch bj 2j 
inches On one side write the exam- 
ple without the answer. On the 
other side write the example with 
the answer. Stack the cards with the 
test sides face up. Give the answer 
to the top card, then turn it over to 
see whether your answer is correct 
Put aside those you answered quiet- 
ly and correctly. Put in another pi e 
those that need further study. 


ITT 


TEST SIDE 
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STUDY SIDE 
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SPECIAL HELPS 
IN LEARNING DIVISION PACTS 
Here are some general ideas that help children to 
learn and remember division tacts Use the row of 
division facts below to show that the statements are 
correct Give other facts that prove the correctness 
of the statements 

_J _6 _0 __7 5 4 3 

7)7 1)6 4)0 5)35 4)20 5)20 9?27 

When we divide a number by itself, the quotient 
is 1 Dxample 7)7 = 1 

When we divide a number by 1 the quotient is 
the same as the number Example 116 — 6 
When we divide 0 by any number, the quotient 
isD Example 4)0 = 0 

Any number ending in 0 or 5 can be divided by 
6 Examples 5j3$ —7 4550—5 
When we know that 452(5-5, we know that 

5535-4 

When the sum of the two figures m the number 
being divided is 9, the number can be divided by 9 
Example 9)2?(2+7-9) 


Croup II Division of two-place numbers not end- 
ing in 0, with no difficulties in estimatin g the quot ient 
Examples £1)52 23)35 24)33 43)725 21JI27 
41)300 75)473 79)402 

In the first three examples in Group II, the quotient 
is found by dividing the first figure in the dividend 
by the first number in the divisor, which we call the 
guide figure In the other examples in this group, the 
first figure in the dividend is smaller than the guide 
figure In these, the guide figure must be divided 
into the first two numbers of the dividend 

Group III Dividing by two-place numbers when 
difficulties in estimating the q uotien t are encount ered 
Examples 21)80 24)91 25)126 37)133 65)611 
29)236 39)271 15)56 16)135 

The difficulty in Group III arises out of the fact 
that the method of estimating the quotient used in 
Group II above does not give the eorrect_quotieut 
Thus, the quotient of 21)80 is not 4 (2)8), but 3, 
since 4X21 =S4, which is a larger number than the 
number being divided So, 3 is the correct quotient 
We say that the estimated quotient is too Urge and 
must be made correct by making it at least 1 smaller 
In Group III, the estimated quotient is too large 
in all cases and must be made smaller until the correct 
quotient is found For example, m 39)271, the es- 
timated quotient, which is 9, must be corrected three 
tunes because 6 is the correc t quotient number 

It is so difficult to find correct quotientS_when 
di vidin g bv the teens, as in the examples 15)80 and 
16)135, that the teens have been called the "divmon 
demons ” In many schools division examples such 
as those in Groups I and II are taught m the fifth 
grade, while those in Group HI are not taught until 
the sixth grade 


The difficulty of division examples is further in- 
creased when there are two or more figures m the 
quotient Examples in which zeros are used as place 
holders m quotients also present considerable diffi- 
culty, especially when children do not understand the 
function of 0 as a place holder (see Number System) 
How to Check Division Examples 
Because of the many computations that are neces- 
sary in working a division example, the work should be 
gone over a second time at each step to correct errors 
The quotient can also be checked by multiplying 
the quotient by the divisor and adding the remainder, 
Wari< OtcL if there is one, to the product 

3 23 If the final number is the same as 

23)84 *5 the number being divided, we can 

69 69 be quite sure that the quotient is 

15 correct The procedure is shown in 

84 the example at the left (See also 
Arithmetic, Number System, Addition, Subtraction, 
Multiplication, Fractions, Decimals) 

DODO ‘‘Simpleton’ (duoilo) was the name Portu- 
guese explorers gave this strange bird when in 
1605 they discovered it on the island of Mauritius 
in the Indian Ocean It was so clumsy and stupid 
it lost the struggle for survival and has been extinct 
6ince 16S1 Rome specimens taken to Europe late In 
the 16th century lived for manv years The picture 
below was sketched from life The drawing was dis- 
covered in 1950 in an art gallery in Sacramento, 
Calif An almost complete skeleton in the British 
Museum was built up from bones found in Mauritius 
In structure the dodo was related to the pigeon 
family, but it was not at all like a pigeon in appear- 
ance It had a round fat body twice as large as a 
turkey s with short legs which could scarcely support 
its weight Its tail was only a little tuft of curly 
feathers, its wings weie small and imperfect and of 
no use for flying and its head was very large with an 
enormous hooked bill It was so slow-moving that 
sailors hunted it with clubs, killing great numbers 
Dogs and hogs ate the eggs and young birds 

A near relative of the dodo, the solitaire, which 
was also a gigantic flightless pigeon, inhabited the 
island of Rodnguez, near Mauritius It survived 
the dodo by about 80 years 
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DOGS — 

MAN’S OLDEST 
and Most 

FAITHFUL FRIENDS 


TAOGS. More than any other animal, the dog has an 
inborn sense of friendship with people. lie gives 
all his love and loyalty to the human family with 
which he lives. He enjoys their petting and praise 
and he is saddened by their scolding. The dog will 
do his best to protect his human family, risking his 
life if necessary. 

A dog at home is a member of the family. He plays 
with the children and takes walks with the adults. 
He goes with the family on rides and picnics. At 
home he has his own place to sleep and his regular 
mealtimes. The family keeps him clean and nurses 
him when he is sick. “Mutt” or show dog, he repays 
care with deep devotion. 

Dogs have lived with people for thousands of years, 
but they still keep many habits of their wild ances- 
tors. They chase moving objects— a cat, a car, or a 
stick thrown out for them. They like to play with 
other dogs and join in a fight or a chase. They have 
a good sense of direction and can find their way home 
from some distance. Before lying down they turn 
around and around, just as their wild forebears did 
when they trampled tall grass to make a bed. They 
bury bones for safekeeping; and they howl at night— 
their ancestral habit of calling to their mates. They 
may even roll in filth to hide their own odors — a trick 
learned by dogs who hunted ages ago. 

When primitive men began to tame the wild dogs 
they found only a few different breeds. They saw that 
some dogs had big, muscular bodies, capable of carry- 
ing heavy loads. Other dogs had a keen sense of smell 
good for scenting game. Still others showed skill at 
protecting flocks. To keep and even improve these 
qualities in the offspring, men began mating male and 
female dogs with similar abilities. As a result of this 
selective breeding over thousands of years, many new 
breeds with special qualities came into being. 

Today American breeders and kennel clubs divide 
the many breeds of dogs into six large groups: working 
dogs, sporting dogs, hounds, nonsporting dogs, terriers, 



ind toys. As their names indicate, the groups are 
made up of dogs of special types. Regardless of 
group, nearly every breed is also liked as a pet A 
dog of mixed breeds is often a good pet too; his 
special abilities depend on what “blood” is strongest 
in him. (A table given later in this article lists all the 
breeds with their standard characteristics.) 

Working Dogs Help Man 
The working dogs perform many tasks. Since wrj 
ancient times some breeds have helped men he 
sheep and cattle. At night these dogs protect their 
charges against wild animals. In the daytime the) 
round up strays and keep the herd together. ‘-° mc 
herd dogs watch over milk cows; at the same time 
each evening they drive the cows home to be muter . 


ranges oi on their way to stockyards. .. 

Some woiking dogs are strong enough to pull as 111 '' 
cart carrying a passenger or a fairly' heavy load, 
eastern Canada, in Belgium, and in the Netherlan s, 
dogs haul farm produce to market or pull small brea 
or milk loute wagons along city streets. The mo= 
famous harness dogs are the sled dogs of the a 
North. Eskimos and northern Indians use them 
travel over snow. These dogs hauled explorers sleds 
in the heroic drives to reach the North and Sou 
Poles (see Polar Exploration). Sled dogs work an 
keep healthy in wintertime temperatures that reac 
50 degrees below zero. . . 

Working dogs ha\ r e a fine record of rescues. T > e .' 
have saved drowning persons or travelers lost in deep 




snows and people m burning homes Many children 
owe their lives to quick acting dogs that pushed them 
out of the w ay of oncoming cars Cuide dogs for the 
blind are popularly called seeng e>e dogs (from 
the name of one organisation that tra ns such dogs) 
Sighted trainers teach tl e dogs their spec al duties 
then the blind persons recen e instruction in how to 
live with and rely on the r dogs 

In the first \\ orld W ar armies used dogs for carrj 
ing messages patrolling lines and bringing aid to the 
wounded During the second World War dogs were 
used mainly as scouts and sentries Dog owners do 
Haled 21 000 dogs to the American armed forces and 
about 13 000 were a tuallj used Nearly a third of 
these were killed or died during service After the 
war several hundred had to be destro\ed as incorn 
Id file The most satisfactory dogs were German fehep- 
herds Collea (usually farm type) and Doberman 
Pinschers Doga accepted for sen ce were tetween 
one and five years old and weighed at least 50 pounds 
Sporting Doga for Hunting 

The bird dogs so called because they are mainly 
used in hunting feathered game include the pointers 
setters and the Bnttany Spaniel 1 o nters are used 
in the fields and woods to find upland game birds— 
paitndge quail grou°e and pi easant When the 
pointer scents the bird he stands rig i lnd rating the 
bird to his master with the direction of ) •» trnselj 
fixed body Nowadaja setters also point m the same 
way but ongmall} the} were tra nod to set or 
crouch on all fours the r bodies in line with the 
scent 

Both pODten and setters are taught to rtlrme 
that is to find and bring hark game after it has 
been shot The retriever breeds specialise n thi« 
work They svim after ducks shot over water or go 
through swamp and tangled th cket after the birds 

The Bpamels (so called because they ong nated in 
c 'pain) are good at locating and jlu'hing game They 
range ahead of the hunter seeking the quairj s scent 
After they drive the game from cover they draw 
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A CLEVER DOG PERFORMER 



A member of a famous performing dog act, this 
Yorkshire Terrier actually pushes and guides 
the scooter along the stage. 


back out of the line of fire. Spaniels are also good 
retrievers. The Cocker Spaniel, in recent years the 
most popular dog in the United States, got his name 
because he was first used in woodcock shooting. 

Horv Hounds Pursue Game 
The scent hounds have particularly keen noses. 
These smooth-haired dogs, many of them with sad, 
wrinkled faces and large floppy ears, are not fast 
runners, but they have great endurance. They often 
run in packs, following the trail of one animal through 
the confusion of many other smells. The foxhounds 
were bred for the centuries-old sport of “riding to 
hounds.” A captive fox is released, and, soon after, 
a pack of foxhounds are sent after it. Then riders on 


horseback follow wherever the pack goes in pursuit 
of the fox — across fields, over fences and hedges, 
through streams. Usually the fox escapes, but the 
riders have had the thrill of an adventurous chase. 

Hunters can follow other scent hounds on foot. 
The Beagle and the Basset find game in protective 
thicket. The low-slung Dachshund (German for 
“badger hound”) is expert at digging badgers out of 
their holes. Coonliounds specialize in “treeing” rac- 
coons. They drive the animal up a tree, then stand 
at the base of the tree, baying loudly until the hunters 
come. The big Bloodhound has the best sense of 
smell of all dogs. Police and sheriffs use him to trail 
fugitives and lost persons. 

The sight hounds are the swiftest runners in all 
dogdom. They run a swift, galloplike pace and at 
times seem scarcely to touch the ground. At dog-rac- 
ing tracks, Greyhounds show their speed as they pur- 
sue a mechanical "rabbit” around the course. 

The Tenacious Terriers 

Nearly all terrier breeds originated in the British 
Isles. One exception is the Lhasa Apso, which comes 
from Tibet. At first there were only two general 
types in Britain. One was wire haired; the other, 
smooth haired. The wire-haired dogs were developed 
into such breeds as the Airedale, Welsh, Wire-Haired 
Fox, and Scottish Terriers. The smooth-haired type 
produced the Smooth-Haired Fox, Manchester, and 
Bull Terriers. The Airedale is the largest of the ter- 
rier breeds and has often been used in hunting big 
game, such as mountain lions. 

Nonsporting Dogs — Well-Liked Companions 

The squat, muscular Bulldog and his small rela- 
tives, the Boston Terrier and the French Bulldog, 
are popular members of the nonsporting group. The 
Bulldog is an English breed, developed many centu- 
ries ago for the cruel sport of bull-baiting. In this, the 
dog tormented a chained bull to entertain an audience. 
The sport was outlawed in 1835. Today the Bulldog, 
though still brave, is a gentle and friendly pet. 


PARTS OF A DOG AS NAMED ON A BEAGLE 
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GOLDEN RETRIEVER. Holding a game bird gentljr m his mouth, 
this fine silky-coated retriever is ready to present it to his master 



LABRADOR RETRIEVER. This dog will swim through the coldest 
water to retrieve game. He also works well m woods and fields. 



points and flushes game and retrieves on both land and water. 
U12J 
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SPORTING 

The hunting season is the time when the sporting dogs 
come into their own. In woods and fields and on the 
shores of lakes and marshes they work with hunters in 
their quest for game birds or animals. These dogs have 
a natural ability for hunting, but they must be trained 
when young to be unafraid of gunfire, to obey the hunter’s 
commands, and to carry out their special jobs in the 
sport of hunting. Once trained, sporting dogs usually 
retain their skills for life, even though the hunting sea- 
sons are short. Because of their obedience training they 
make good pets and companions throughout the year. 










CHESAPEAKE BAT RETRIEVER. For shooting over marshes ; juo 
bays and for upland game, this dog is an ideal hunting compani 



WEIMARANER. Kicknamed the “gray ghost” for his 
and grace, the Weimaraner is a skilled pointer and rein 



















WORKING DOGS 


This group of dogs has had a long 
history of useful service to man. As 
herders, watchdogs, sled and draft 
dogs, and as guide dogs for blind 
persons, they have put their strength 
and intelligence to practical use. 
Many of these breeds have been 
taught to hunt. Like other dogs, 
the working dogs make good com- 
panions Their devotion to their 
masters — adults or children — has 
been shown time and again by brave 
rescues and other feats of heroism. 
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WELSH CORGI (PEMBROKE) Bred as a 
herder, this dog is also a fine pet 
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BOXER Both the full-grown Boxer and the 
puppy show the muscular lines of this breed 




5CHNA UZ ER (STANDARD) This German dog is a good rat- GERMAN SHEPHERD DOG This breed is one of the preferred 
catcher and watchdog He has also been trained to retrieve game dogs for guiding blind persons Notice the special harness. 
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GREAT DANE Tall and handsome, the Dane is sometimes called 
a German Mastiff He originated in German}, not Denmark. 

NEWFOUNDLAND A strong swimmer in icy waters, the big I*®* 
loundland dog has a notable record of saving drowning person 




TOY DOGS 

These dogs axe small in size, but they possess all 
the intelligence and affection of the larger canine 
breeds. Cheerful and obedient, toy dogs are especial- 
ly well suited for living in small apartments in cities. 
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TOY POODLE. Size alone makes this Poodle a toy. Otherwise he is 
identical in appearance with the larger Miniature and Standard Poodles. 


CHIHUAHUA. Smallest of all breeds, this dog’s first home 
was in ancient Mexico. He weighs only one to six pounds. 
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PEKINGESE. From his heavy mane, the “Peke** was once 
called the Lion Dog, and from his golden coat, the Sun Dog. 


TOY MANCHESTER TERRIER. The Toy Black and Tan, as this toy 1% 
is sometimes called, has erect, pointed ears and snappy b^ach 







hearing, the a\ood watchdog. ^Uc' 
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YORKSHIRE TERRIER. This toy’s coat is black at birth, BRUSSELS GPiPrnw nZ- u t - * , dickers ^ 

but when full grown he shows these rich, beautiful colors. faceanappealing^o^nn^^re^on H^lhib.^^'' 
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The Dalmatian is often c tiled the coach dog be- 
cause in England he ran with his master b coach or 
camge Pacing between the wheels he could mn 
for m Ies At the end of the tourney he stood guard 
o\er the veh ele Dalmatians are often found to lay 
as pets of firemen at station houses 
T1 e long furred Chow Cl ow a pet in the United 
States is still used as a huntng dog in his natne 
China Seh pperkea and Iveeshonden w ere the pets of 
the barge captains in the Low Countries (In Flern 
ish schipperke means little cip tain ) The 
Poodles with their cropped coats have a \ery showy 
appearance Often called French Poodles because of 
| their popularity in France these dogs are very mtelh 
i gent They are widely used in circus and stage acts 
Tiny Toy Pets 

| The toy breeds are rarely more than ten inches 
high at the shoulder or more than e ght pounds in 
weight Some such as the Toy Manchester Terrier 
and the Italian Greyhound are more or less smaller 
varieties of the larger breed Othe s as the Chihuahua 
and the Maltese have been individual breeds as far 
back as historians can trace them Still others the 
English Toy Spaniel and the Pap lion for example 
are probably dwarf descendants of the or gmal span 
lels of Spain T1 e Papillon (French for butterfly ) 
gets its name from its ears shaped like butterfly wings 
I Centuries ago the toy dogs were prized by wealthy 
i people Many of them were sleeve dogs carried 
in the lower sleeves of their owners their heads peep- 
ing out at the cuffs Today they are popular house 
pets especially suited for small living quarters 

Fundamental Facts about Alt Dogs 

From the giant Great Dane to the tiny Chihuahua 
dogs present an amazing range of phys cal differences 



Generally speak ng however all dogs have many 
fundamental likenesses Big or little shaggy or 
smooth they all have nearly the same development 
of senses bone structure body organs and 1 fe proc- 
esses They e3t the same kinds of foo Is are subject 
to the same illnesses and all can be trained in much 
the same way 

Dogs learn fairly rapidly from instruction and from 
experience They hav e good memories and to some ex 
tent they show foresight The average dog can easily 
be tra ned to respond to a dozen different commands 
An intelligent dog when well coached can d stinguish 
more than a hundred words and phrases 

A dog s keenest sense « that of smell He lives in 
a world of odors Many odors which go unnot eed 
by humans are easly sensed by dogs Hearing is 


TEACHING A DOG TO OBEY THE COMMAND SIT) ■ 
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YOUR PET NEEDS PROPER CARE 



Like people, dogs get sick or hurt and need care. Here a boy 
brings his pet to a veterinarian for treatment of a foot injury. 

another acute sense. The dog will bark at approach- 
ing footsteps long before they are heard by his master, 
and he can tell the exact direction from which the 
sound comes. He can hear sounds too high in pitch 
for the human ear to catch. The “silent” dog whistle 
makes a sound pitched above the level of human hear- 
ing but within the hearing range of a dog. 

Sight is less highly developed than the senses of 
smell and hearing. The dog’s eyes do not change focus 
quickly, nor does he readily tell colors apart. How- 
ever, he quickly detects motion. His sense of touch is 
somewhat dulled by his thick coat and padded paws. 

Body' and Life Processes 

Before man tamed him, the dog was a hunter who 
killed animals for his food. His 42 teeth (22 in the 
lower jaw, 20 in the upper) are adapted for tearing 
meat; the dog does little chewing. His two pairs of 
fangs are especially useful, and in dogs and other 
meat-eating animals including man these are called 
canine teeth ( see Teeth). His muscular chest is sup- 
ported by 13 pairs of ribs, one more pair than man has 


(see Skeleton). The dog’s tail, an extension of la 
spinal column, is made up of 20 or more vertebrae 
joined by flexible cartilage. He has five “toes” on 
his forefeet and four on his hindfeet. He cannot puD 
in (retract) his claws as a cat does. 

Like many other furred mammals, many dog breed- 
have coats made up of long guard hairs and short /v 
fiber. The lustrous guard hair is somewhat oily sal 
helps the dog dry off quickly. The fur fiber helps 
keep him warm. The long, silk}' hair on a setter's 
legs is called feather. 

Pulse rate in a dog varies greatly with age, an. 
and breed. For a healthy medium-sized dog a pate 
rate of about 90 beats per minute is normal. A goed 
place to take a dog’s pulse is high on the inner si 
of the thigh where the femoral artery comes clce to 
the skin. His normal rectal temperature varies frex 
100° to 101° F. A dog does not perspire through his 
skin. After exertion or in hot weather he pants heav- 
ily, his long tongue hanging out for freer month 
breathing. 

A female dog, or bitch, is ready for mating about 
twice a year for a period of several days each time. 
During these times she is said to be in season, or i' 
heat. Her litter of puppies is bom about 63 day 
after conception. This gestation period may vary o:s 
or two days either way. Larger dogs frequently lav? 
nine or more puppies in a litter; smaller dogs aver- 
age three or four. Dogs reach maturity between It 
and 20 months of age. Their lifespan is about tea 
years, although some dogs have lived 20 years c: 
longer. Medium-sized breeds usually live the Iongfc- 
Selecting a Dog 

Before you can make a wise choice of a dog yw 
should answer several questions for yourself, nk 
both you and this breed be happy together in 7°'~ 
type of home — a city apartment, a house with a 
or garden, a farm? Will the dog make a good rompm- 
ion for small children in the family and neighborhood- 
Is he expected to be a watchdog or a hunting op? - 
well as a pet? Above all, and regardless of breed, are 
you ready to give him the care and love all dogs nee • 

MANY 


OVER THE WORLD, THE DOMESTIC DOG HAS 



The dingo 
and sheep. 


w the wild dog of Australia, preying on rabbits 
Some dingoes have been trained as pets. The coy- 
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ote belongs to the wolf family and is found on t k e -jTrei>ri- 
western North America, The grey, or timber,- won ** 
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If you have never had a dog before you will do 
well to select a puppy between three and six monthB 
old At th a age a pup properly eared for at a repu 
table kennel will have received permanent distemper 
inoculations and be over h a first cycle of woriwngs 
Be Mire that he is healthy with good legs and well 
formed bones Look for one that is not afraid of 
noises and is bold rather than shy Do not be too 
partial to males The female often is more devoted 
cleaner a 1 etter companion and eas er to tram 
One of the first problems is to teach a new dog his 
house manners For out-of-doors housebreaking con 
fine the puppy at night to a small box or any small 
space He will try to avoid soiling his bed or the floor 
close to it Take him out early in the morning say 
ing as you do Out out want to go out’ Do not pet 
him until he has obeyed Then make a fuss over him 
and give him a tidbit Do this several times a day 
and the dng will soon learn what is expected of him 
If he makes a mistake— and most of them will dur 
ing this period — do not whip him Just hold him close 

WILD RELATIVES 
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to the offense and say Shame no no-o Let your 
voice and act ons show you are displeased and he will 
soon understand that he has done wrong Lse much 
the same routine if you want to teach the puppy to use 
newspapers or a box of sawdust or sand indoors 
To teach your dog to respond to the command 
Come 1 take him outside where there are no other 
people or other dogs Attach a long cord to his collar 
then let him run as he pleases for a int When he is lb 
or 20 feet away from you command him si arply 
Sport come here 1 Then pull on the cord If he dues 
not come at once pull him in Then reward him with a 
tidbit Repeat this several tunes \\ a t about an hour 
and give him another lesson He will soon learn to come 
when called Other commands are similarly taught 
Feeding Your Dog 

Recommended diets for dogs vary widely but all 
good ones contain balanced amounts of protein in the 
form of meat carbohydrates in cereal form fat vita 
mins and minerals Your dog can eat table scraps 
usually these must be balanced with some dog foods 
Give your dog a large bone once a week or so He 
gets little if any nutrition from it but the chew mg 
helps prevent formation of tartar on his teelh He 
should not be fed Bmall bones especially poultry 
hows They we haU* Vo sjteAw and shc'i vs. V.vs 
throat or digestive tract Any change in diet should 
be introduced gradually A new puppy needs to be 
fed several times a day Grown dogs need only two 
meals a day many authorities recommend only one 
Bathe your dog only when be absolutely needs it 
Use tep d water and mild soap and keep suds away 
from bis eyes ears and nose Dry him well and keep 
him indoors unless the weather is warm Brushing 
him regulaily keeps his coat clean and healthv 
JIow New Breeds Have Been Created 
The wild forebears of the modem domestic dogs had 
a common ancestor who lived millions of years ago 
This prehistoric animal ( Tomarctus ) which resembled 
the civet cat, was also the ancestor for the dog a wild 
Continued on poffs 110 
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Like people, dogs get sick or hurt and need care Here a boy 
brings his pet to a veterinarian for treatment of a foot injury. 

another acute sense The dog will bark at approach- 
ing footsteps long before tliev are heard bj his master, 
and he can tell the exact direction from which the 
sound comes He can hear sounds too high m pitch 
for the human ear to catch The “silent” dog whistle 
makes a sound pitched abov e the let el of human hear- 
ing but within the hearing range of a dog 

Sight is less highl} developed than the senses of 
smell and hearing The dog’s ej es do not change focus 
quicklj , nor does he readilj tell colors apart How- 
ever, he quickly detects motion. His sense of touch is 
somewhat dulled b\ his thick coat and padded paws 
Body and Life Processes 

Before man tamed him, the dog was a hunter who 
hilled ammals for lus food. His 42 teeth (22 in the 
lower jaw, 20 m the upper) are adapted for tearing 
meat, the dog does httle chewing. His two pairs of 
fangs are especially useful, and in dogs and other 
meat-eating animals including man these are called 
canine teeth (see Teeth). His muscular chest is sup- 
ported bv 13 pairs of ribs, one more pair than man has 


(see Skeleton). The dog’s tail, an extension of Lb 
spinal column, is made up of 20 or more vertebrae 
joined by flexible cartilage. He has five “toes” on 
his forefeet and four on his hindfeet. He cannot pull 
in (retract) his claws as a cat does. 

Like manv other furred mammals, manv dog breeds 
have coats made up of long guard hairs and short fur 
fiber The lustrous guard hair is somewhat oilv and 
helps the dog dry off quickly. The fur fiber help, 
keep him warm. The long, silky hair on a setters 
legs is called feather . 

Pulse rate in a dog varies greatly with age, size, 
and breed. For a healthy medium-sized dog a puke 
rate of about 90 beats per minute is normal. A goal 
place to take a dog’s pulse is high on the inner sde 
of the thigh where the femoral artery comes close to 
the skin. His normal rectal temperature vanes from 
100° to 101° F. A dog does not perspire through his 
skm After exertion or m hot w eather he pants heav- 
ily, his long tongue hanging out for freer mouth 

breathing , , 

A female dog, or bitch, is ready for mating about 
twice a vear for a period of several davs each tune. 
During these times she is said to be in season or in 
heat Her litter of puppies is bom about b3 dap 
after conception. This gestation period maj van one 
or two davs either way. Larger dogs frequentlv have 
mne or more puppies in a litter, smaller dogs aver 
age three or four. Dogs reach maturity between h 
and 20 months of age. Their lifespan is abou c 
5 ears, although some dogs hav e lived 20 v ears 
longer. Medium-sized breeds usually live the longe= 
Selecting a Dog 

Before you can make a wise choice of a dog 
should answer several questions for yourself, 
both you and this breed be happy together in 3° 
type of home — a city apartment, a house wit i a ya 
or garden, a farm’ Mill the dog make a go°” ,, 
ion for small children in the family and neighbor i 
I s he expected to be a watchdog or a hunting og ' 
well as a pet’ Above all, and regardless of breed ’jT ? 
; you ready to giv e him the care and love all dog= n 


OVER THE WORLD, THE DOMESTIC DOG HAS MANY 



K»ch of lh«se hounds his already been judged Best of Breed will be Beat Hound and will receive a blue rosette or nbbon 
How they are competing for the title of Best of Group The winner They also win points that count toward the Champion rating 


If you hate never had a dog before you will do 
well to select a puppy between three and six months 
old At th s age a pup properly cared for at a repu 
table kennel will have received permanent distemper 
mocuUtons and be over his first cycle of woraungs 
Be sure that he is healthy with good legs and well 
formed bones Look for one that is not afraid of 
no ses and is bold rather than shy Do not be too 
partial to males The female often is more devoted 
cleaner a better compan on and eas er to tram 
One of the first problems is to teach a new dog his 
house manners For out-of-doors housebreaking con 
fine the puppy at night to a small box or any small 
space He will try to avoid so ling his bed or the floor 
close to it Take him out early m the morning say 
mg as you do Out out w ant to go out’ Do not pet 
him until he has ol*yed Then make a fuss over him 
and g ve him a ti Ibit Do this several times a day 
and the dog w 11 soon learn what is expected of him 
If he makes a mistake — and most of them will dur 
mg this penod — do not whip him Just hold him close 
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to the offense and say Shame no no-o Let your 
voice and actions show you are displeased and he will 
soon Understand that he has done wrong U'e much 
the same routine if you want to teach the puppy to use 
newspapers or a box of sawdust or sand indoors 
To teach >our dog to respond to the command 
Come' take hun outs de where there are no other 
people or other dogs Attach a long cord to his collar 
then let him run as he pleases for a bit When he is 15 
or 20 feet away from you command h m sharply 
Sport come here Then pull on the cord If he does 
not come at once pull hun m Then reward him with a 
tdbit Repeat this several times Bait about an hour 
and give him another lesson He will soon learn to come 
when called Other commands are similarly taught 
Feeding Your Dog 

Recommended diets for dogs vary widely but all 
good ones contain balanced amounts of protein in the 
form of meat carbohydrates m cereal form fat vita 
mins and minerals Your dog can eat table scraps 
usually these must be balanced with some dog foods 
Give your dog a large bone once a week or so He 
gets little if any nutr tion from it but the chewing 
helps prevent formation of tartar on his teeth He 
should not be fed small bones especially poultry 
bones They are liable to splinter and st ck in bis 
throat or digestive tract Any change in d et should 
be introduced gradually A new puppy needs to be 
fed several tunes a day Grown dogs need only two 
meals a day many author ties recommend only one 
Bathe your dog only when he absolutely needs it 
Use tepid water and mild soap and keep suds away 
from his eyes eats and nose Dry him well and keep 
him indoors unless the weather is warm Brushing 
him regularly keeps his coat clean and healthy 
How New Breeds Have Been Created 
The wild forebears of the modern domestic dogs had 
a common ancestor who lived millions of years ago 
This prehistoric animal (TWarctw) which resembled 
the civet cat waB also the ancestor for the dog s wild 
CorAmuti en J«e« ttO 


AMERICAN KENNEL CLUB BREEDS AND STANDARDS 


BREED 


COLOR 


HEIGHT (in.)* WEIGHT (lbs.)' 



SPORTING DOGS 



Griffon (Wire-Haired Pointing) 

Pointer 

Steel gray with chestnut splashes; ; gray-white with 
chestnut splashes; chestnut; dirty nhite with 
chestnut mixed 

TJ-ua]lv white with lemon, black, or tan markings; 
can be solid black or solid white or flecked 

2li-23i 

1 94—21 J 

22-2et 

20-24t 

if P 

i?3 -xj' v/5 

Pointer (German Short-Haired) 

Must be liter colored — solid or with white spots or 
flecks 

23-25 

21-23 

55-70 

45-GO 

Retriever (Chesapeake Bay) 

From a dark brown to a faded tan 

23-20 

21-24 

05-75 

55-65 

Retriever (Curh -Coated) 

Retriever (Flat-Coated) 

Retriever (Golden) 

Black or liver 

Black or liver 

Rich golden 

20-22 

21-24f 

23-24 

20 o-22 

50-COf 

00-70 

05- OS 
55-00 

Retriever (Labrador) 

Usually solid black. Other colors: yellow and cream 

22J-24J 

2l|-23i 

60-75 

55-70 

Setter (English) 

Black, white, and tan; black and white; blue belt on; 
lemon and white; lemon belton; orange and white; 
orange belton: liver and white; liver belton; solid 
white 

25 

24 

55-70 

50-05 

Setter (Gordon) 

Coal black with tan markings 

24-27 

23-20 

55-75 

45-4)5 

Setter (Irish) 

Rich golden che-tnut or mahogany red; some white 
markings permitted 

25-2St 

22-2Cf 

50-70t 

45-00t 

Spaniel (.American Water) 

Solid liver or dark chocolate 

15-1S 

2S-45 

25-40 

Spaniel (Brittany) 

Dark orange and white or liver and white; no black 
in coat 

17i-20j 

30-40 

Spaniel (Clumber) 

Lemon and white; orange and white 

IS-lOf 

55-05 

35-50 

Spaniel (Cocker) 

Stack; red; liver; fawn; roan. White with red, liver, 
black, orange, or tan 

14-1 Of 

22-2S 

Spaniel (English Cocker) 

Various, such as black; red; liver; fawn; tan-orange; 
roan; black with tan. White with black, red, liver, 
fawn, tan-orange; or any of these colors as tricolor 

15-lTf 

23-34 

25-32 

Spaniel (English Springer) 

Liver and white; black and white; liver and tan; 
black and tan; tan and white; black; white; roan 

1SJ 

IS 

45-50 

42-47 

Spaniel (Field) 

Self-colored — black; or sports from black, such as 
liver, golden liver, mahogany red, roan— any of 
the^e with tan over eyes 

IS 

35-50 

Spaniel (Irish Water) 

Solid liver 

22-24 

21-23 

55-65 

45-5S 

Spaniel (Sussex) 

Rich golden liver 

10-1 Sf 

35-45 

Spaniel (Welsh Springer) 

Dark rich red and white 

IS— 19t 

40-50t 

Weimaraner 

Gray (silver, bright, dark, or yellow) ; dark gray may 
be either ash or blue 

24-2G 

22-25 

05- S5 
55-75 


HOUNDS 



Afghan Hound 

Any color; common ones are fawn, black, sandy, 
white, gray 

20-28 

24-20 

oot 

50t 

Basenji 

Chestnut, black, red, fawn- — each with white; black 
and tan with white 

17t 

25t 

Basset Hound 

Any recognized foxhound color, such ns black saddle 
English) 0 aQd wWte marLin SS («« Foxhound, 

13t 

45t 

Beagle 

Any true hound color (see Foxhound, English) 

11— I5t 

lS-26t 


se figi 
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AMERICAN KENNEL CLUB BREEDS AND STANDARDS 


colon 

Black and tan red and tan tawny (sandy) 


Coonhovuid (Black and Tan) Coal black with r Lh tan markings 


Tor smooth coated and wire-haired red or tsn red 
yellow telJow dee; black chocolate gray wh te 
— each with mst-brovm or yellow mai kings dap- 


Houndtol >rs— nameli black tan and white black 
and white white bodied with pied pat ties of >el 
low tun tabbit gray or badger br ndle 


Same as English Foxhound (see Foxhound English) 


Gristle Or sandy with black and tan areas 


Same as Greyhound (see Greyhound) 


WORKING DOGS 

Wolfish gray black and white 


Jet black With brown tan markings on all four legs 
Fawn pepper and salt gray brindle black 


Sable and white white tricolor blue merle 
Black brown blue all with rust-red markings 

Black wh te black and white wolf gray Nuo gray. 

tan bufi any eo nhmation ot these 
Any odor albino white disqualified washed-out 
shades aot desirable 

Black black with tan any pepper and salt mitture 


blue black fawn harlequin 



AMERICAN 

BREED 

Great Pyrenees 
Komondor 
Kuvasz 
Mastiff 

Newfoundland 

Old English Sheepdog 

Puli 

Rottweiler 

Samoyed 

Schnauzer (Standard) 


kennel club breeds and standards 


COtOR 

HEIGHT (in.)* 

WEIGHT (lbs.)* 

White; white with badger, gray, or tan markings 

27-32 

25-29 

100-125 

90-115 

White 

25$ minimum 

90— 110t 

23$ minimum 

75-90f 

White 

26 

90-1151 

23-25f 

70-95$ 

Apricot; silver fawn; dark fawn-brindle 

30 minimum 
27$ minimum 

110-160{ 
90— 125t 

Black; white and black; white and bronze 

28 

26 

140-150 

110-120 

Grav; grizzle; blue; blue merle; any of these with or 

22-26 

21-26f 

SO— 105t 
70-901 

without white markings 

Any color: preferred are white, shades of gray or 
cream, black 

17-20 

16-19t 

30-lOt 

25-35} 

Black with tan markings 

23|-27 

21J-25J 

70-100t 

65-851 

Pure white; white and biscuit; cream 

21-23$ 

19-21 

50-67 

36-55 

Black; any salt and pepper mixture 

18-20 

17-19 

40-501 
35— 45f 


Shetland Sheepdog 
Siberian Husky 
St, Bernard 

Welsh Corgi (Cardigan) 
Welsh Corgi (Pembroke) 


Black; blue merle; sable (golden through mahog- 13 16 
any); all marked with white and/or tan 

All colors; common ones are white, wolf or sable 21-235 
gray, tan with black and white points 20- — 

White with red; red with white; white with brindle 2G-32t 
patches; all with white markings 24— 2Sj 

Any color except white; preferred in order: red, 12 
brindle, black and tan, black and white, blue merle 

Red; sable; fawn; black and tan with white markings 10-12 


21-27f 

l8-24t 

45-60 

35-50 

140-200f 

120-l/0t 

1S-25 

15-22 

20-24 
IS— 22 


Airedale Terrier 

Bedlington Terrier 

Border Terrier 

Bull Terrier 

Cairn Terrier 

Dandie Dinmont Terrier 
Fox Terrier 

Irish Terrier 

Kerry Blue Terrier 

Lakeland Terrier 

Lhasa Apso 

Manchester Terrier 
Norwich Terrier 

Schnauzer (Miniature) 
Scottish Terrier 


TERRIERS 

Tan with black (black can be dark grizzle) 

Blue; blue and tan; liver; liver and tan; sandy; 
sandy and tan 

Red; grizzle and tan; blue and tan; wheaten 

For the white variety, white; for the colored variety, 
any color other than white 

Any color except white 
Pepper; mustard 

Any color, with white predominating; red or liver 
objectionable 

Bright red; red wheaten; golden red 

Any shade of blue-gray or gray-blue 

Blue and tan; blue; black; black and tan; red mus- 
tard; wheaten grizzle 

Preferred order: golden; sandy; honey; dark grizzle; 

slate, smoke; parti-color; black; white; brown 
Black with tan markings 
Red; wheaten; black and tan; grizzle 

Black; black and tan; any salt and pepper mixture 
St *?i'k° n era}"' brindled; grizzled; black; sandy; 


23 

2 1-22 t 

45-607 

38-507 

15-16 

24 

22 

13t 

12t 

13-15$ 

11$-H 

17-21t 

16-20f 

25-60 

10 

14 

9$ 

13 

8-11 

14-24 

14-167 

17-19 

15-17 

IS 

27 

25 

18-19$ 

17$-19 

33-40 

29-367 

13-157 

17 mai- 

16 mas- 

10-147 

11-167 

14-177 

20-22 

11 max. 

15 rnf*-,. 
(12 ideal) 

11$-13§ 

13-191 

10 

19-22 

18-21 


h mciurrf S altSIht hnTfrom the'eveTplan^of ^ ^ ° M ” S ’ Ven ' ’ 

tBreed standards do not pc spectfic heights and/or”ShLTthgeTg^^ P && Und - 
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AMERICAN 

| BREED 

I Ssalyham Terrier 
j Skye Terrier 
i Staffordshire Terrier 
I Welsh Terrier 
West Highland White Tern* 


KENNEL CLUB BREEDS AND STANDARDS 


COLOR 

Pure white white with lemon tan or badger mark- 
>hgs on head and ears only 
Dark or light blue gray fawn— all with black 
•harkings 

Any color — solid parti or patched all white not 
encouraged 
Black and 


Pure white 


i black gratis and ta 


HEUJHT (In )* 
lQJ 


19-24f 

40-50t 

35-45f 


Affenpinscher 

Chihuahua 


English Toy Spaniel 


t Italian Greyhound 
' Japanese Spaniel 
* Maltese 

k Mexican Hairless 
1 Pkpilloo 
Pekingese 

' Pinscher (Miniature) 

1 Pomeranian 
' Pug 

Toy Manchester Term 
Toy Poodle 
1 Yorkshire Terrier 


Boston Tfrnw 
Bulldog 


In order of preference black black wif 
or gray other mixtures 
Any color —solid marked or splashed 


10J ms 
7 9t 


Each of these color combinations is a separate va- 
riety black and tan solid chajtnut red white with 
chestnut Or ruby red markings white with tan and 
black markings 

Reddish brown black or black with reddish brown 
markings (for Belgian and Brabancon varieties 
only) 

All shades of fawn red mouse blue cream white 
White with black patches white with red patches 
Pure white 


Anyone two or three colors most common is white 
body with bla< k or tan or both markings 
All colors led fawn black black and tan solid 
brindle all white parti-color 
Red black with tan markings brown or choi olate 

with, tu&t yellow 

Black orange white 


Anv solid color as white black brown Bilver apri 
tot (tan) (See also Poodle ooos porting group) 
Dark steel hlue tan hair on head and legs 

NO N SPORTING DOGS 

07 Mark wlh while ma> kings 
In order or preference red bruidle other biindles 
solid white solid red fawn or fallow pieoafa 
Any solid color such u Mack ted cream blue 
V. hite with bUek or liver spots 
Brindle fawn white brindle and whit* 

Mixture of gray and Mack 


l<M6t 

9»-12| 

8-flit 
12 16t 

7- 9f 

8- ©it 
10-11 1 
8 (Of 

11 13f 

9- 13t 


11-18* 

13-16t 

17 20 1 
19-23 
ll-14f 


over 10 
under IS* 

Sitsmdard 


Smooth 1 6 
(prefer 2-4) 
Lang 2-8 


both 7 aver 
5 14t 
4-10t 


35-4if 

13-23t 


re given upper figure* are (or 
. straight vertical line from tee 
© specific heights aod/or we at 
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DOGS 

cousins — the fox, wolf, jackal, coyote, cape dog (of 
Africa), and dingo (the wild dog of Australia). All 
these belong to the family Canidae. 

Selective breeding for centuries created the modem 
varieties of dogs. To create new breeds or to modify 
certain traits of existing breeds, a male (sire) and a 
female (dam) which combine the desired characteris- 
tics are mated. Only the offspring which show these 
traits are kept for further breeding. Inbreeding (off- 
spring mating with each other or parent with first 
generation offspring) or linebreeding (offspring mating 
with grandsire, granddam, or other fairly close rela- 
tive) is usually necessary to start a new breed. With- 
in about eight generations the dogs begin to “breed 
true,” that is, to show the same desirable characteris- 
tics as their parents. The undesirable traits or physi- 
cal features of a more remote ancestor do not appear. 

Thus a purebred dog is one that has bred true for 
many generations. His pedigree is the record of his 
forebears for several generations. A mongrel is a dog 
of mixed or unknown ancestry. A mongrel may be a 
good dog and have many fine traits, but it is never 
certain that any of the wanted qualities will be re- 
peated in his offspring. (See also Heredity.) 

The American Kennel Club recognizes 112 breeds of 
dogs as well as a few varieties within some breeds. 
Kennel Club recognition means. (1) that the breed is 
represented by a specialty club; and (2) that definite 
standards for the breed are in force. As evidence 
that the breed is entitled to recognition the spee- 


THE FIRST BLOSSOMS OF SPRING 



ialty club presents one hundred or more pedigrees, 
showing that each dog of the present generation L 
the product of pure breeding for at least five genera- 
tions. These pedigrees form the basis for the KencJ 
Club’s stud book on that breed, in which further gen- 
erations may be registered. There are a number c.' 
specialty clubs organized for breeds not officially 
recognized by the Kennel Club. 

Dog Shows and Field Trials 

To try for the coveted title of Champion, purebred, 
pedigreed dogs are entered in dog show competition. 
The winners are awarded points based on their con- 
formity to breed standards. A dog may receiie a 
maximum of five points at a show. Before he can b> 
titled Champion, he must win 15 points in all, winnim 
at least three points in each of two shows not judg'd 
by the same person. 

The important shows are usually bench shows He-e 
dogs are housed in cages or stalls on raised benches 
while they wait their turn to be judged in the shor 
ring. Obedience trials may be held separately or as 
part of a larger show. Purebred dogs are tested ca 
carious required exercises and scored on then per- 
formance. Field trials are for judging the huntir; 
skill of sporting dogs and sporting hounds. Such 
abilities as pointing, flushing, and retrieving are 
tested under realistic conditions in the outdoors 
Dogtooth violet. One of the earliest sprar 
flowers in North America is the dogtooth violet or 
adder’s-tongue. The plant is really not a violet It 
belongs to the lily family. The bell-shaped Howe” 
may be yellow, purplish, or white. They hang fros 
slender stems 6 to 12 inches high, between two bite 
flat leaves. Sometimes called the trout lily, tb* 
plant grows in moist places and along the banks c 
streams. The name “dogtooth” comes from the shape 
of the bulbs. (For picture in color, see Floweis ) 

Scientific name of yellow dogtooth violet, Eryllrv'- 
ium americamim. Leaves pale green mottled with pur- 
ple; oblong, lance-shaped. Flowers single, rather largP 
6 spreading or recurved sepals, 6 stamens, 1 P-l-- 
DOGWOOD. Most of the many species of these hard- 
wooded shrubs and trees are found in the tempers^ 
regions of the Northern Hemisphere. They all belt® 
to the genus Cornus (from the Latin word for “hont 
on account of the hardness of the wood). One of 
most showy species is the flowering dogwood. TP 
tree blooms in early spring before its leaves unfo j 
and is found as far north as New England and w >~ 
ward to Minnesota. Its large white or pink “flower' 
(really- petallike bracts) make the tree a conspic® 1 - 
and beautiful sight in the bare woods. The but® 
bark has astringent properties and is sometime^ 
in medicine. Another handsome species is the w este® 
or Pacific, dogwood, found in the Pacific coast stat^ 
Ordinary- dogwood bushes, with red and greene- 
twigs and white, bluish, or red berries, are com® ' 
throughout the United States. (For picture in 
of flow ering dogwood, see Flow ers ) , 

Scientific name of flowering dogwood, Corn vs. ' 
ida; of western, or Pacific, dogwood, Cornus nutlo 





DOLLS— 
The World's 
Most Popular Toy 


t~\olls A chillis favorite doll is much more than 
■•-'just a toy It w a real friend that demands noth- 
ing and gives fun comfort and true companionship 
For the very mm\\ chill a soft stuffed doll » » 
lovable partner all the day at naptime and even in 
the dark of night Though the child may chew it 
drag it or throw it in the Lath dolly does not ob 
jeet and is always ready to snuggle close again 



As the child grow s and her imagination readies out big w 01 Id of grow nups 


huggab « baby 

folk of hers aie a k ndlv and stanch bridge to the 


• favonte dolls— more like real 


1 three years at school a little grl 


little people She tells them hci phns her joys and finds new interest in her dolls — especially in bvhy 

—when grownups do not understand— her heAit- dolls She regards them as younger brothers and e s 

breaks In tei parties with them playing house tern and feels responsible for the r care As little 

visiting and going to school she learns social mother she learns to give her doll its bottle change 

ways and graces— how to be friends how to share and dre s it and keep it clean and fresh 

to help to make conversation and to listen with in Her older dolls must be stylish and so she sham 
terest Her dolls always understand These little poos and waves their hair dresses them in the latest 

vogue and is careful to 

Theyo unggiil in the background helped to ttwwledtot? MdTtoy CoUectora^Oub 
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DOLLS • 


Few dolls made such toy history as Dy-Dee dolL A 
few minutes after this one finishes the water in 
its bottle, it will have to be “changed.” It was 
the first doll^ to introduce “baby care” into a 
child’s play life. Right, a “little mother” learns 
hair care by shampooing her doll’s synthetic locks. 


Inc., which has junior units. 

Many collectors give exhib- 
its and lectures with their 
dolls. Among the most fa- 
mous doll collectors have 
been Queen Victoria and 
Montezuma II, last chief of 
the Aztecs. 

Educational Value 

Many schools and muse- 
ums use costume dolls to 
help boys and girls learn 
about other lands. 

Study of the costume of- 
ten reveals where a person 
lives, his work, and condi- 
tions of the country. Dolls 
from Guatemala, for exam- 
ple, are usually garbed in 
cotton or wool. Those wearing cotton represent the 
Indians who live in the steaming coastal lowlands. The 
wool-clad dolls show the dress of the Indians in the 
cool highlands, where most of the people live. When 
Guatemalan dolls carry huge head baskets, or cacasles 
(wooden back packs) , students can visualize that trans- 
portation in Guatemala is largely primitive. 

Almost every large museum throughout the world 
has a doll collection. Among the outstanding in the 
United States are: Museum of the City of New York; 
Metropolitan Museum, New York, N. Y. ; Los Angeles 
Junior Museum, Los Angeles, Calif.; Museum of Art, 
Toledo, Ohio; Pennsylvania Museum, Philadelphia, 
Pa.; Thayer Collection at University of Kansas, Law- 
rence, Kan.; Weaver Collection at North Texas State 
Teachers College, Denton, Te.x. In England the Vic- 
toria and Albert Museum has a splendid collection. 

Almost Endless Variety of Dolls 
Large American department stores offer scores of 
different type dolls, ranging from miniatures less than 
an mch high to life size. They include dolls that w alk, 
talk, cry , smile, blow bubbles, and nibble at vour 
fingers. There are baby dolls, bride dolls, character 
dolls, storybook dolls, costume dolls, collectors’ dolls 
and just plain dolls in every stage from diapers to 
evening dress and fur capes. 

The modem walking and talking dolls have a long 
line of “ancestors.” As early as 1862 E. R. Morrison 
or New Vork patented a walking doll, and within a 

reurJrev ther i J. ere several other models. In the 
!° 9 ? 5 T “! :ms 1x1,50,1 developed a “phonograph doll” 

t m i,Tu 2“? ar rhymes -’ other inventors soon pro- 
duced dolls that sang or said their pravers Meehan 
real dolls fitted with tiny music boxes,' appeared ver v 
early in the 19th century in Europe V 7 

Until the first World War almost all American dolls 
were imported, chiefly from Germany and Japan. 
When tire war cut off the German supply, American 
manufacture quickly expanded. Today the United 
States makes more dolls than any other nation butstill 
imports a great number, chiefly from Italy ’France 
United Kingdom, and again from Germany and Japan’. 


TWO FAVORITES OF OLDER CHILDREN 



The first popular American-made doll was BUliH'.. 
which came out in 190S. In 1909 came the merry hv- 
pie. Other models that made American doll history 
include Bye-Lo Baby (1924), which Grace Putnar 
Storey modeled after a baby only three days old; Pdij 
(1926), the first doll with a wardrobe; Dy-Dee Bek 
(1932), the first infantlike doll to drink and wet; Shirk; 
Temple (1934), the first great “person doll”; the .Vo-r.t 
SHn Baby (1946), first with texture resembling hurra 
flesh. Today doll manufacturers compete so keenly 
that dozens of new models appear yearly'. 

What Dolls Are Made of 

Dolls can be made from practically anything— non 
whalebone to nylon. The materials most used in do-: 
made in America are rubber, cotton, rayon, oilcIoA 
felt, paper, and composition. Most of them are com- 
position, which was developed in the 1920’s. It j 5 ® 
mixture of resin, wood flour, starch, and water pock? 
into molds, pressed, and baked. Composition doIlssK 
virtually unbreakable. Many have plastic “skin' tna 
warms to the touch, wrinkles, and feels much lme 
human flesh. Some have synthetic hair, with es 
piece individually united to the head, that can re 
washed and “permanent-waved.” 

Many children like homemade dolls, and a nunus- 
of schools encourage their classes to make dolls in j- 
toric or foreign costumes. Stocking dolls, rag dolls, 
and paper dolls are favorite, easy-to-make dolls. 

Dolls in Other Lands 

Dolls are said to be the most popular of all toy -- 
Children all over the world love them. Most chihh* 1 
in other lands are happy with very plain little doj- 
A Korean girl makes a doll from a length of bamboo, 
stuffing grass into the top for hair. Eskimo young 
sters treasure carved bits of whalebone or walrus turf 
and skin dolls stuffed with fur. In Mexico girls P-o 
with rag, wood, or clay' dolls. , 

Brazilian children enjoy dolls made of yarn wrappc’j 
around wire. In Africa little girls cherish bits <*• 
wood with clumsily carved features. Swedish chil ren 
make dolls of birchbark. In India bazaars sell stun 
cloth dolls dressed with turbans or saris; cheaper do 

Continued on PX'- ! * !t 


DOLLS IN THE MU SEUM OF THE CITY OF NEW YORK 
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lie lovely costume dolls shown on these two pages are imported. 
Their histone dress is representative of their nati™ Sunl 
trl , es ,^ regions. Even today, where people have adopted^ 
colorful dress for work, many persons still appear* in clZ 
tumes like these on fete days. The detailed Sd Pareto 


handwork on these beautiful dolls reflects the skilled . , 

C » a fi still practiced in many parts of the Old Wo ^ 

c - l-'-e isr East These dolls were provided by Marsh 
and Company, Chicago, EL They were especially 
graphed in their original colors by the Compton an 










COSTUME DOLLS IN MINIATURE AND IN PAPER 
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?' e « ric 3 ^he mTnVarin l e if ^lu ri ri S £ oId , C ?,| n ? brigh'en the The'daintv ladies’ above we shown in' actual size in tiny gllS 
dress of the mandarin doll couple, right, and their attendants, domes. They are done in the style of the old-time fashion dolls. 


iv 

Ms . M 


}:,i P 

fj • 


# t.Z:\ 

‘*4 -1 1 



} mm?u 

■'■''■Mhh - rV- V.\. 

• * : V< f '/> :'-*.*£* N , 

f ;A'! ' ' 

^ > *: , . -.«* jri t “.' VT* 


H/ 01 S 

W -4 

- -■ : 4 



i 



i TOmdroteM 1, Vars aM-Uke'ca^ ^ S E' end S r of The 5™E Queen Victoria doll is resplen- 

> . ■ ■.°1!!,! OT . P ; Iand ' coronatiozf^egaUa* wom° June° 2S,°’l 83& 




; M c V 1 iVp 
;tr“n w 


■Mx 

£: 0 iS 


ligix ^^ 1^2 ■ yfp? 

’ ’ " ^ ~ “ s 'V n V ■ — - 


ALT P 


These paper dolls were more than playthings *n, Q ... 

““ “ *■*» K,i “» - ^uturss mjs k a? -** ■.<■*- 

ll— dj Children. Americans followed European styles- 


- liie “ DOLLS 

^od^p * nt ^ nre<1 bltS d F^F^E aL-L^r ° i S QUA1NT DOLLHOUSE 

tamed dofts Jor tile Dolls ^ ^ | ^ l ,A* 

ChTlr' 11 h ,<>ry ° f ^bl |jj v 1 ' | Q) (^) j 

thrOiHlp tmntrM fnwnA m The oniste furniture of the mid Wh ct^xuTf dollhouse is the Colleen Moore Dollhouse 
II1P muo images toma if u ps th s dollhoUse Notice the simp e in the Museum of Science snd Industry Chi- 
Stone Age caves were carved wishing facilities upper r ght A famous csgo HI Dollhouses esn be homemsde too 
as charms and fetishes or 

ritual images Doll 1 ke figures found in tombs of work— rowing farming cooking mus c making Early 
ancient Egypt are thought to represent not toys but Greek and Roman dolls are cons dered to be rebgious 
servants — subst tutes for real servants who were for offerings and portrait statuettes buried with ch ldren 
merly bur ed alive with the bodies of their roasters These 1 ttle figures made of ivory or terra cotta had 
Tombs of wealthy anc ent Egyptians held toy furnish jointed limbs and resembled modern dolls In later 
mgs and tiny carved figures representing every kind of Roman days girls received dolls on December 17 the 
AT THEIR BEGINNING — AND A SECOND START 


:« furniture of th* mid 15th century dollhouse is the Collett 






DOLLS 


122 f 


EARLY DOLLS FROM THE 



At the left is one of the oldest dolls preserved. It was found in 
a tomb at Sakkara, Egypt, dating from about 2000 B.C. 
Right, is an Egyptian paddle doll with hair of clay beads. 


OLD WORLD AND THE NEW 



Above are two corahusk dolls made by Seneca Indians in the 
latter part of the 19th century. At first, Indian comhusk 
dolls were made as fetishes. Indians also made wooden dolls. 


festival of Saturnalia. On reaching maturity a Roman 
girl presented all her dolls, and other symbols of 
childhood, on the altar of the goddess Diana. 

The Pueblo Indians of America attached religious 
significance to their kachina dolls. Children received 
them to learn about tribal rites and spirits. (For 
pictures, see Indians, American.) 

Fashion Dolls Become the Vogue 
In the latter part of the 14th century men and 
women began to use dolls to show the latest fashions 
in dress, millinery, and hair styles. France was the 
style center. In 1391 the King of France sent a group 
of fashion dolls to the Queen of England to show 
her the latest Fiench court styles. Early in the 
17th century Henry IV of France wrote to his fiancde, 
Marie de’ Medici: “Frontenac tells me that you wish 
to have samples of our fashions; I am therefore send- 
ing you several model dolls.” 

Later both France and England shipped fashion 
lolls to India and the American Colonies. They were 
llso called “fashion babies” and took the place of the 
modern fashion magazines. 

In the 18th century jointed cardboard puppets be- 
came popular in France. Men, women, and children 
played with them even on the street. The very rich 
enjoyed elaborate ones designed by court painters. 
Some cost as much as S7,500 each. 

Dolls Become Children’s Playthings 
Dollmaking for children began as an industry about 
1800. For about a century most dolls represented 
grown women. Most of them were rag dolls or were 
made of wood, china, leather, or wax. Germany was 
the center of the china-doll industry, and about nine 
tenths of the rosy-cheeked china dolls had black 
hair and blue eyes. 

England made the best wax dolls. Some heads bore 
human hair, set in one strand at a time. Their eyes 
were made of glass and china. About 1825 the English 
began to insert eyes that moved. Some of the wax 


dolls had heads of bisque, an unglazed and hard-fired 
pottery. Germany made nearly all the bisque heads 
until the Jumeau family in France produced beautiful 
models about 1862. Another famed French maker of 
dolls with bisque heads and wooden or kid bodies was 
M. Bru. Dresden, Germany, led in the production of 
Parian heads, so called because many of the bisques 
were colorless — “as white as Parian marble.” 

Not until the 20th century did manufacturers make 
dolls in the likeness of real little children and babies. 
The word doll is a pet nickname for “Dorothy” and 
was used to mean “little thing.” It was first used 
to mean “doll” about 1700. ( See also Toys.) 
DOLPHIN. Every ocean traveler is familiar with 
dolphins, the small relatives of the whale. They es- 
cort steamers for miles across the sea, apparently 
delighting to leap from the water and to exhibit their 
swimming tricks to human spectators. Probably be- 
cause of their friendliness, no creatures of the ocean 
have ever been surrounded with moie myth and ro- 
mance (see Arion). It is a sailor’s superstition that 
bad luck will come to anyone who harms one of these 
sea clowns. When the churning propeller of a steamer 
cuts up an inexperienced young dolphin, the old 
“salts” shake their heads in warning. 

The dolphin is frequently mistaken for the por- 
poise. The “schools of porpoises” described by many 
seafarers are in reality' dolphins, for the true por- 
poise seldom ventures far from shore ( see Porpoise). 
Unlike the porpoise, the dolphin has a sharp beak- 
like nose, but otherwise these sea mammals resemble 
each other closely. The common dolphin is six to 
eight feet long and is dark brown to black above 
and white to light green underneath. Its slender, 
sharp-pointed teeth, as many as a hundred in each 
jaw% suit it for feeding upon fishes. The tail is 
flattened horizontally, not vertically like that of the 
fish, and the dolphin has other peculiarities of the 
whale order. ( See also Whale.) 


in - -DOMINICAN REPUBLIC 

Some species swim up the mouths of nvers especially fish is taken from the water The scientific name of 
inSouthAmenca They are not a staple article of food the common dolphin (mammal) 13 DelphwdZhts oi 
a though seamen occasionally defy superstition and common dolphm (fish) Ccrjhaena hxpZrtl 

S ?K de I °u enj0y the n , ch , 0lly meat Domestic science This name IS gfven to a group 
„ G /“ ks u . sed r t . he « a *1 m »*>l ^ the sea of subjects now usually called Home Economics 

and to the eaily Christians it was a symbol of the taught in schools and colleges with a view to prepar- 

oftL ah °, 61 ' en t° a ^'ft fish ing girls to be homemakers The courses deal 

tJt TW ZZ’JH n r u nS M lengt i° S1X 'V th f0Olla and their textiles and other 

S et Lh / L . L brilliant golden blue with deep clothing materials household sanitation, and so 

blue spots, but the colors fade rapidly when the forth (See Home Economics ) 

The DOMINICAN REPUBLIC Where Columbus Once RULED 


From the crumbling will of the old city of Santo Domingo (now called Ciudad Trujillo) we look down on 
the mouth of the Drama Rntr where Columbus moored his storm tossed ship to a tree In the background 
on the right can be seen the castlo built for his son Diego, who ruled the island alter his father's death. 


T'jOMINICAN REPUBLIC Between Cuba on the 
west and Puerto Rico on the east lies Hupxiuola 
the second largest island of the It e-»t Indies Two na 
tions share the island Haiti occupies the western 
third (see Haiti), the rest is under the flag of the 
Dominican Republic formerly called Santo Domingo 
The Republic covers 19 325 square miles — about half 
the area of the state of Ohio Its shores are washed on 
the north by the Atlantic Ocean and on the south 
by the Caribbean Sea (For map see West Indies ) 
Four thickly wooded mountain ranges cross the 
country fiom west to east The highest and longest 
is the central range, dividing the country in two 
Here Pico Trujillo the highest peak in theW est Indies 
rises to over 10 000 feet (authorities vary as to the 
exact height and some report Monte Tina to the 
southeast as higher) Between this range and the 
coastal mountains lo the north -spreads a broad val 
ley, the Cibao, richest farm section of the country 
Other farmlands are on the broad plan «outh of the 
central range In the southwest comer of the repub- 
lic are two short ranges, enclosing Lake Ennquillo, 
a salty body of water 163 feet below sea level 


The Dominican Republic lies in the tropics, but the 
heat is tempered by ocean breezes and the temper 1. 
ture seldom rises above 90° F There are only two 
seasons — rainy from May to November dry, 
from November to Ma> Trade wands from the north- 
east bring abundant moisture to regions l>ing to the 
windward side of the mountains (see West Indies) 
The west and south are dry, with some deserts and 
most of the farms here depend on irrigation 

The Products and the People 

Like its i<Und neighbors the Dominican Republic 
looks chiefly to sugar for its livelihood Sugar and 
molasses account for more than half ol the nations 
income from exports Cacao and coffee rank next m 
importance Cassava (for tapioca) nee, corn and 
plantains are also grown, chiefly for home consump- 
tion Cattle are raised m increasing numbers and 
hides are exported The country’s rich timber re- 
sources are largely inaccessible, but some lignum 
vitae and other hardwoods are exported Mineral re- 
sources are little developed 
The Dominican Republic has about two thirds as 
many people as its crowded little neighbor Haiti The 
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majority of the people are of mixed Negro and once the residence of the Columbus family. In 1930 
xx Iiite blood. The original Indian population has a hurricane destroyed nearly all the city but spared 
disappeared. Most of the people live in palm-thatched the massn-e structures of colonial days Under Presi 
huts m small rural villages. dent Trujillo, the city was rebuilt, and in 1936 was 

THE OLDEST CATHEDRAL IN THE AMERICAS renamed in his honor 
f — _ _ , Population (1950 
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tiie massive structures oi colonial clays. Under Presi- 
dent Trujillo, the city was rebuilt, and in 1936 was 

THE AMERICAS renamed m his honor 

_ _ T Population (1950 

census, 181,553). 
i The Country’s 
1 Troubled History 

Columbus discov- 
ered the island of His- 
paniola on his first 
voyage and left a gar- 
rison on the eastcoast. 
This settlement was 
wiped out by the In- 
dians, and when Co- 
1 lumbus returned the 
next year he estab- 

■ -- — , . f hshed a second col- 

_ - • ~ X . onv, called Isabella, 

—y. T which he left in 
,jj fj' WJ charge of his brother 

named for the patron 


m 
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sam t °f Columbus’ 
‘■‘SESS^ father. Epidemicsand 
i — , the hardships of 


Many miles of good roads have been built but most were brought m t< 

of the country can still be reached only bv homeW- k 2? the nch Potations (see Las Casas). For 

There are several good natural harbors but thppumnn' S, 0re a cent uiy Spanish rule was undisturbed. 

ous mere that tumble down from the mountains the French began to colonize the western shore, 

navigable only for short distances. and ^y 1795 France had extended its sway over the 

The Oldest European City in the Americas entire island. In the early 19th century the Haitian 

he chief point of interest in the republic ic • , egr ° es ousted the French and brought the whole 
old seaport capita! Ciudad Trujillo (foSv Slled ^' aad ^er their rule. In 1814 Spam again acquired 

bv R -u?T lng0 ’ 0n the soutb coast. Founded in 149R j ntr °j 0ver the wester n end, but Haiti remained m- 
by Bartholomew Columbus, brother of fwl l -® de P™dent {see Haiti). 

Amp 6 ' oldest surviving European settlement^ the IsZ^ 6 D . ominicans expelled their Spanish governor in 

h i't?fl' aSl an< - a ^° n 8 time was the center of SDan- ’ °i^ y under despotic Haitian rule again 

sitv of TVZ ke New "World. Here are the Univer- n/? r ater ' 1S 44 they finally gained their rnde- 

«oon after tb °? as Furnas, which was established eace ’ ® u t they were fearful of foreign invasion 

verity- of 4nto t D C0Ve ‘ 7 °! the island > and the UnL to ^ ^ °[ the Haitians >' and in 1861 they appealed 

stands thp^faZ D °r^k°! 1 f0Undedinl5 58. Here also rp , S P, al , n to be re annexed. Tw-o years later they again 
stands tne famous Cathedral o -r^ -yereaiso rebelled and tbo a 1 4 ,., - 
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the hardships of 
forced labor rapidly 
reduced the Indian 
popu lation, and 
slax-es from Africa 
were brought in to 


x-emitv of WeTX * , xtle lsland , and the Uni- to c ” u xae Stains; and in 1861 they appeals 
stands thpf-,™, Do ? la So> f °nnded in 1558. Here also rptfn*!? t0 be rean nexed. Tw-o years later they agai 
fiSt t the iZw ?J hC t al 0f Saato Domingo the Sf ed aad the Spanish withdrew for the last tim 
completed IS vearslft^ 2 1523 *nd For , the ? n ? eot,0 “ °LZ 


first in the New World, which wasW, - i ng0 ’ the 
completed 18 years later Tbe S begun m lo23 and 
Cohfmbus arZbSSy^n ? 
cathedral (see Columbus, Christopher) Other bV^ S 
buddmgs include Columbus Castle, } ' 'bS 


f r . '^ UUUC tnen asked for the protection oi t® 
_ j 111 e States. President Grant was in favor of annex 

«on, but Congress rejected the petition, 
tin ° r m f n l T Tears the republic suffered from revolu 
reeH i COmi P t gox-emment. Debts were contractec 
c ’ ess y and foreign governments threatened forciblf 



measures to secure payment The republic again 
turned to the United States for help A fiscal treaty 
was signed, and in 1905 the United States took over 
the collection of customs, setting aside part of the 
revenue for the payment of debts 
Revolts continued and further indebtedness n as in- 
curred in violation of the treaty In 1916 the United 
States sent marines to occupy the city of Santo 
Domingo The revolutionary forces were quickly 
subdued and a military government established 
Towns were cleaned up schools built, and roads and 
public works constructed The Dominicans however 
never ceased to protest against the occupation and 
in 192 1 the United States removed its troops After a 
period of unre°t a strong government was finally 
established In 1941 the United States discontinued 
its supervision of the customs The republic has 
a president and legislature elected by popular vote 
Population (1950 census!, 2 135 872 
J>OR’MOUse This small animal of sqmrrellihe 
habits, a native of the Old World n related to both 
the mice and the squirrels and is m structure inter- 
mediate between them It lives in trees and bushes 
feeding on nuts and berries and sits erect on its 
haunches like a squirrel when eating It lays up a 
store of food for winter, and when cold weather comes 
it curls up m its nest and sleeps On warm days it is 
likely to wake cat and fall asleep again Its name 
means "sleeping mouse " Dormice are tamed and 
kept as pets In the United States the common white- 
footed mouse is often called dormouse 
Douglas, Stefhln Arnold (18\3-1MA) Though 
a New Englander by birth, having been bom at Bran 
don, Vt , Stephen A DougJa' early identified himself 
with the new West and for a time was regarded by the 
slaveholding South as its most promising champion 
At the age of 20 he moved to Illinois and there began 
the practice of law Politics soon claimed his atten- 
tion, and from 1835 until his death he held office, 
either in the state government or in Congress 
It was in the United States Senate thit he won his 
chief fame as author of the Kansas-Nebraska Bill of 
1854 This gave popular {or “squatter ) sovereignty 
to these territories, that is, provided that the people 
of each should themselves decide whether the territory 
should come into the Union as a slave or free state 
The bill was opposed by the antislavery leaders for 
however they might differ as to what should be done 
with slavery where it already existed they were all 
opposed to its further spread Among these was 
Abraham Lincoln who in 1S5S ran against Douglas 
for the senatorship from Illinois basing his campaign 
largely on the Kansas Nebraska issue 
The senes of joint debates in which Lincoln ana 
Douglas engaged attracted the attention of the whole 
country Douglas won the prize of the senatorship 
but in the debate at Freeport 111 he was led to de- 
clare that any territory could by * unfriendly legisla- 
tion ” exclude slavery (>See Lincoln-Douglsx De- 
bates') This statement so antagonized the South that 
when the National Democratic Convention met in 
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1860 the Southern delegates “bolted" rather than 
support Douglas for president and named John C 
Breckinridge in a separate convention as their candi- 
date The Northern Democrats nominated Douglas 
The split in the party made the election of Lincoln, 
the Republican candidate, a foregone conclusion 

Douglas now devoted his energy to opposing seces- 
sion and loyally pledged his support to Lincoln and 
the Union Unfortunately this valuable work was cut 
short by his death from typhoid fever less than two 
months after the beginning of the war Douglas left a 
reputation as a fomndoble debater powerful orator, 
and resourceful political leader Because of the con 
trast of his small body — he n is barely five feet in 
height— with his massive head and shoulders, he was 
known as the Little Giant ” 

Do v ER, del. About Dover’s pleasant, e/ra- 
shaded Gieen stand the State House and many other 
colonial type ofhee buddings and homes In 1633 
William Penn ordered that a new county seat ba 
established here A courthouse and prison were 
built before 1607 but the town w as not laid out until 
1717 In 1777 Dover replaced New fastle as the 
capita) of Delaware 

Dover is situated on the St Jones River and a 
widening of the river called Silver Lake about 35 
miles south of Wilmington The countryside is fer 
tile, and Dov er ships much farm produce Several tan- 
ning and packing plants are here The manufactures 
include building materials paints and 1 itex products 

The present Slate House was built between 1787 
and 1792 as a county courthouse, and a state capitd 
It served both purposes until 1873 when the Kent 
County courthouse was erected Several additions 
have not spoiled the colonial charm of the State 
House The Delaware State Museum was built as a 
church m 1790 Other fine old colonial buildings on 
or near the Green are Christ Church and the Ridgely 
House Legislative Hall, to the east of the Green, 
was completed in 1933 

Near Dover is Delaware State College established 
for Negroes in 1S91 Wesley Junior College lies Wntb- 
in the rity Dover’s city -owned utilities include an 
electric plant Its government is a modified city- 
manager form (See also Delaware ) Population 
(1950 census) 6 223 

Dover, England To Englishmen returning from 
travels on the European continent the “chalk cliffs of 
Dover” have for centuries signified home To con 
tinental nations seeking to invade England these 
white cliffs are the path ol conquest, Sor this great 
port on the English Channel is separated from France 
at Calais, bv onlv 21 miles On bright days the French 
coast is visible aeros' the Strait of Dover 

The city's long role in history is attested by its great 
castle towering on the cliffs 375 feet above the sea 
Tins gnia old build mg was vryed as a fortress m 
Norman times and with modifications, it is still a 
bulwark for the defense of the 1 -® shores Within its 
walls is a lighthouse dating from the Roman occupa- 
tion of Britain The city fought off the French m the 
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naval battle of Dover (1217). In the first World War 
it was a submarine base. In the second World War, 
from August 1940 to September 1944 it was first 
bombarded by planes and later shelled by long-range 
German guns emplaced on the coast of France. 

Dover lies at the mouth of the little Dour River, 
whose valley cuts through the chalk cliffs of the coast. 
The harbor, which has been improi ed. is one of the 
finest on the east coast. Normally, the city is the 
terminus for passenger vessels from Calais and 
Ostend. Shipbuilding is the city’s major industry. 
Population (1951 census, preliminary), 35,217. 
DRAGON. Long ago, according to a legend of the 
Middle Ages, there dwelt in a distant pagan land a 
dreadful monster called a dragon. The flapping of its 
great batlike wings could be heard for miles around, 
and with a single blow of its terrible claws it could fell 
an ov. Its snakekke body was covered with slimy 
scales and on the tip of its pointed tail was a poisonous 
sting. From flaring nostrils came clouds of smoke and 
flame that brought death to those w ho breathed it. 

Every year a young virgin was offered to it to pre- 
vent it from rushing upon the city and destroying all 
the inhabitants. One year the lot fell on Princess 
Sabra, daughter of the king; but she was saved by the 
valiant Saint George, youngest and bravest of the 
seven champions of Christendom, who chanced to be 
riding in this far-off land in search of adventure. With 
his magic sword Ascalon, he wounded the monster so 
sorely that the princess was able to put her sash about 
its head and lead it, meek as any lamb, to the market- 
place of the town, where Saint George slew it with one 
blow. Won over to the Christian faith by this deed 
of its champion, the people were baptized, and the 
Princess was wedded to her deliverer. 

This is but one of the many dragon stories told in 
the lore of different countries (see Perseus; Sieg- 
fried). Before the time of Columbus and the’age of 
discovery sailors refused to venture into unknown 
seas for fear of encountering dragons and other 
monsters of the deep. Old maps show the unchartered 
seas filled with strange creatures haling wings, horns, 
and claws of such enormous size that they could crush 
a ship. The dragons of Chinese and Japanese myth 
and art are reptiles with batlike wings and claws and 
are supposed to spread disease and death among the 
people. Sacrifices are still made to appease their 
wrath. For ages the dragon was the emblem of the 
former imperial house of China. 

That these superstitions have a basis of fact is per- 
haps indicated by the discovery of fossil skeleton= of 
mammoth reptiles that roamed the prehistoric world 
Although the most terrifying beasts of prehistoric 
times, such as the dinosaurs, lived in the a"es be- 
fore man had appeared on earth, there mav have been 
some surviving reptiles of great size in the' time of the 
primitive cavemen of Europe. Such beasts would 
easdy give nse to legends of monstere such as the 
dragons. (See Reptiles.) 

. the East Indies certain small lizards, seven or 
eight inches long, are known as “dragons.” They 


A MODERN DRaGON OF THE WEST INDIES 



The terrifying rhinoceros iguana of Haiti and Puerto Rico chit 
well have' inspired some of the tales of man-eating dragem. 


are about the color of tree bark, and the skin along 
their sides between the legs spreads out into a kind 
of parachute, enabling them to fly among the branch's 
of the trees in which they live. There are about 3) 
species, all of them harmless. 

DRAGONFLY. Some fine summer day you may sec s 
thick, clumsy insect crawl out of a pond. Slowly it 
climbs up a plant. It rests a few moments. Suddenly 
its muddy coat splits down the back. Now a light 
slender creature works its way out. At first it is too 
w eak to open its wet wings. It warms itself in the 
sun. The four wings dry", and then it zooms into the 
air. Another beautiful dragonfly has come into the 
world. 

Some people fear these quick-darting gems of the 
air. They call them "snake feeders,” “horse stingers, 
and "devU’s-daming-needles.” They tell children the 
flies will sew up 


their ears. Actually 
dragonflies are very- 
useful. They eat 
thousands of mos- 
quitoes, flies, and 
other insects harm- 
ful to man. 

tVe can recognize 
a dragonfly easily 
as it dips down over 
pond and stream, 
meadow and lawn, 
looking for food. 
The beautifully 
veined, silvery 
wingsmaybe two to 
five inches long. The 
body is about three 
inches long, highly 
colored in steel blue, 
purple, green, or 
copper. Its six legs 
are far forward and 
close together. The 


A FIERCE IN SECT P R AGON 



The dragonfly deserves its 
it preys hungrily on other 1 ^- 




dragonfly can curve its legs into a basket It uses 
the basket to scoop insects from the air Then it 
puts them into its jaWB These jaws have strong 
teeth If you catch tie fles your fingers may get 
nipped 

Two great eyes cover most of the head Each e>e 
has from 20 000 to 25 000 tmy ejes jo ned together 
ith these b g eyes it can see its piev easily 
There are two large groups of these insects — the 
dragonflies themselves and the damsel flies The 
dragonfly darts with the speed of an express tram 
Some can fly 60 miles an hour The two rear wings are 
larger than the front pa r They are held outspread 
'‘hen the insect lands The damsel fly is more slender 
It flies more slowly and lazily The wings are the 
same size When the insect rests the wings tome to- 
gether over the back like a butterfly s 
The dragonfly begins life as a water insect T! en 
we call it a nymph The mother lays her eggs in the 


water As she fl ts over the pond aga n and again she 
dips underwater to wa«h off the eggs Some spec es 
lay the r eggs m long str ngs on water plants Such a 
string may have 100 000 eggs 
The damsel fly cuts a si t in the stems of water 
plants Then she puts her eggs in the opening She 
uses a pait of her body called an oitposilor to do 
this (The word ovipo' tor means egg depositor J 
Sometimes the damsel fly goes under water and walks 
about looking for a good cradle The male may go 
with the female on this trip 
The nymphs hatch out of the eggs in one to four 
weeks They are half an inch to nearly two inches 
long They are flat dark creatures and have long 
legs They hide under rocks and in the mud There 
they watto jump on a careless insect or even a 
small fish These nymphs are as fierce in the water 
as the grown fl es are m the air They have a strange 
way of catching their prey Their underhp has 
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joints. It is very long, with n pair of hooks at the tip. 
They shoot this lip forward and catch the insect on the 
hooks. When they are not using the underlip they fold 
it over the face like a mask. 

The dragonfly nymph breathes by drawing water 
into the back part of its intestine. Tiny air tubes take 
out the oxygen. The nymph then pushes out the water 
in quick spurts. In this way it drives itself forward, 
like a jet-propelled airplane. The damsel-fly nymph 
has three leaflike gills at the end of its body. These 
gills take in oxygen from the water. 

As the nymphs grow they shed their skins 10 
to 15 times. They live one to four years as nymphs, 
depending on the species. In the winter they 
sleep in the stream bed. Adult dragonflies live only 
a few months. 

Dragonflies are members of the order Odonata. The 
dragonflies proper belong to the suborder Anisoptera 
(from two Greek words meaning “unequal wings”). 
The damsel flies belong to the suborder Zygoplcra 
(“yoke wings”). There are about 2,500 species scat- 
tered over the woild. North America has about 300 
species. One common dragonfly is known as the mos- 
quito hank (Anax junius). It is a bright green, with 
clear wings about two inches long. The “ten spot skim- 
mer” ( Libellula pulchella) has three blackish-brown 
and two white spots on each wing. Only the male has 
the white spots. The ruby-spot ( Iletaerina americana) 
is a common damsel fly. Its head and upper body are 
coppery red. The abdomen is green. The male has a 
ruby-red spot at the base of the wings. In the female 
the wing is yellowish brown. The black-wing ( Calop - 
teryx maculata ) is also common. 

Drake, Sir Francis (1545-1596). Of all the great 
sailors in the reign of Queen Elizabeth I the most 
famous was the bold buccaneer Sir Francis Drake. 
He was the first Englishman to sail round the world 
and he took a leading part in defeating the Great 
Armada sent by Spain to invade England. 

Bom near Tavistock, in Devonshire, Drake grew up 
in a seafaring atmosphere. While still a boy he 
shipped as an apprentice on a coasting vessel. When 
he was 20, he sailed with his cousin, Sir John Hawkins, 
on a slaving voyage to Guinea, on the west coast of 
Africa. He rose to command a ship under Hawkins 
and was with him when Spaniards attacked the fleet 
off the port of Vera Cruz, in Mexico. All but two of 
the English ships vere destroyed in this battle, and 
Drake lost nearly everything he possessed {see Haw- 
kins). Drake never forgave the Spanish for their 
treachery on this occasion or for their cruel treatment 
of their English prisoners. He devoted the rest of his 
life to a relentless war against Spain. 

Drake gathered together his own band of adventur- 
er? and made three profitable voyages to the New 
U orld, plundering Spanish settlements and destroying 
Spanish ships. In 1572 he made a daring march across 
the Isthmus of Panama. From a high tree he caught 
lus first glimpse of the Pacific and prayed that he 
might sail upon that sea. His prayer was answered 
y ears later, when he sailed round the world. 


WHEN DRAKE FIRST SAW THE PACIFIC 



This great voyage (1577-80) had the secret finan- 
cial support of Queen Elizabeth I and the war par } 
in her council because they hoped it would end Spanish 
monopoly of the profitable trade in the Pacific. Dra a 
set out with five ships. He intended to pass throug 
the Strait of Magellan, near the southern e.xt remit} o 
South America, and then explore the waters he ha 
seen from the Isthmus of Panama. When the strai ' 
were passed, Drake’s ship, the Golden Hind, P u -® e f 
on alone, the other vessels having either turned bac 
or been lost. Up the coast he went, plundering span 
ish settlements in Chile and Peru with impu nl 3 
and capturing unsuspecting treasure ships boun 
for Panama. 

Drake then sailed northward and claimed the Ca i 
fomia coast in the name of his queen. To avoid mee 
ing the aroused Spaniards bj T returning the va} ® 
came, he determined to return home by sailing arou ? 
the world, as Ferdinand Magellan had done; 
crossed the Pacific and Indian oceans and reached 1 
Atlantic by sailing around the southern tip of 
(For map showing route, see Magellan .) He reach 
England in November 1580, nearly three y eari 
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after he set out He i as warmly acclaimed Lhzabetli 
shared nchly in the treasure he brought (h s ship was 
literally ballasted with silver ) She honored him by 
dmiDg on board his ship and by ra sing him to knight- 
hood although she knew this would infuriate the 
Spaniards 

In the war with Spam that broke out soon after 
(1585) Drake won his crovnng honors After once 
more carrying death and destruction to Spanish set- 
tlements in the est Ind es he led a dar ng cxped 
tion into the port of Cadiz Spain itself Here he 
destroyed so many vessels that for a whole year 
the Spaniards had to delay the expedit on they were 
preparing for the jnv as on of England After thus 
sngeing the king of Spans beard Drake re- 
turned home in triumph 

When the Span sh Armada finally d d come sail ng 
up the English Channel in 15SS Drake as vice 
admiral of the English fleet played a chief part in 
the week long runn ng fight that drove off the Span 
lards (see Armada Spanish) During th s fight Drake 
encountered a fine galleon commanded bv Don Pedro 
de Valdez Don Pedro was one of the leading pro 
moters of the idea of dispatching the Armada to 
England Yet when he and his men learned that the r 


opponent was the daring El Draque ( the dragon ) 
they surrendered at once 

Some e ght years later on a final expedition 
against the Spaniards in the 1\ est Ind es Drake was 
taken ill and died on board his ship in January 1596 
Perhaps more than any other of England s bold pnva 
teets he had helped to break down the commercial 
and maritime supremacy of Spam and to set England 
on the way to becoming mistress of the seas A Span 
ish captain captured and later released wrote in 
a letter this description of the bold commander and 
of life aboard his sh p 

He (Drake) is about 35 years old of small size 
with a reddish beard and is one of the greatest sailors 
that exist both from his skill and h s power of com 
mandmg He has with him nine or ten gentlemen 
younger sons of the leading men in England who form 
his counc 1 He has too all poss ble luxuries even 
to perfumes many of which he told me were given 
him by the Queen None of h s gentlemen s ts down 
or puts on his hat in his presence without repeated 
perm ss on He dmea and sups to the mus c of violins 
He has two draughtsmen who portray the coast 
in its o vn colors so naturally that anyone following 
him will have no difficulty 



Tie DRAMA Through TWENTY-FIVE CENTURIES 


T"\*AMA Our modem Stage plays— along with 
mot on pictures and television plays— hsie their 
roots in man s age-old love of putting on a show huist 
eariy peoples performed in one way or another The 
early Greeks who contrbuted so many advances to 
European civilization began putting on shows that 
toon became plays much like those of today 
At planting and harvest time the early Greeks held 
the r most important festivals At these seasons they 


worshiped Dionysus the god of the vineyard of 
plants and fruitfulness Giadually their wild proees- 
s ons and chants became more or less fixed in form 
At the wine festvals m winter bands of revelers 
marched through the villages chanting songs Between 
sc®gs the leader of the p-ocession exchanged jokes 
with members of the company or with leaders of nval 
bands The best of these jests were repeated from 
year to year until gradually they became genuine 
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drama — the representation of a complete story by 
wu-ds and action From these rude dialogues grew 
Greek comedy, so called from the Greek words 
feiK (revel) and ode (song). 

The Birth of Tragedy 

The spring festivals took a different turn. At these 
times i+ early became the custom to tell m song and 
dance the chief epi 


m: 


GREEK ACTORS AND THEIR “FALSE FACES' 


sodes in the life 
of the god they 
were worshiping. 

Dressed in goat- 
skins to represent 

half goat, half man, 
who attended Dio- 
nysus — they would 
dance around the 
smoking altar, reert- 
ingthe god's adven- 
tures. From this 
humb’e beginning 
sprang Greek trag- 
edy, a creation of 
human genius 
which for moral 
grandeur, dramatic 
power, and artistic 
perfection is equal- 
ed only by the 
greatest works of 
Shakespeare. Trag- 
edy gets its name 
from the goat-skins 
worn by the chor- 
us, being formed 
from the Greek 
words freros (goat) 
and ode (song). 

fr is easy to see 
how in course of 
time the leader of 
the chorus would 
introduce passages 
lively dialogue 
with the chorus, to 
amplify and exp lain 
the narrative given 
in the choral odes .0 
one step remained to £ *£* 
ration must give w-v to hz ( - c ^ lm - dra matic nar- 
god and those 

the father *of 22 

pted in picking out a T' 

m turn the parts cr -n ctorTL; to plsv 

legend. This was th= bir'Vn- 280163 in the 

•* a. Sites- „<W 

•»" a. »»==;, »* 


carefully worked out before the performs 
committed to memory by actor and chorus. 

Thus the way was opened for the rmmo’tal t±— 
Aeschylus, Sophocles, and Euripides — who estzikbs 
the drama as one of the noblest forms of lifemrr s* 
and left the magnificent body of plays from v f~-~- 
have sprung all later dramatic literature wctsv c: 

the name. Earzcf 


these great ram 
further unfclcef 
the resource; cf the 
art. 

Aeschylus fat-e- 
duced a seomdsr- 
tor, thus makfarfi 
possfole to threw 
all the centra! fad- 
dents of a story 
into drama&fma. 
He invented s 
special costume fir 
these actcus, rak- 
ing their stature cy 
thick wooden sobs, 
clothing them ia 
rich robes, sa: 
equipping teen 
with swe-irsmmr 
masks, to lead t; 
them the super- 
human dignny fe- 
fitting the greri 
legendary chmz*- 
ters they impem-a- 
ated. Sophodes 
went a step farms 
in introducing s 
third actor arc 
giving the chars 
a place of less im- 
portance. Bhup 
heightened tzi 
dramatic ia‘ersc- 
Euripides’ greet 
contribution was r> 

‘‘bringdrrmadavr 

from the skies- 

Hi- predersssers 

represented the heroes, gods, and great legea nmy 
^-aracters in more than life size. Euripides was the 
realist in the dr ama, for he was content to paia> 
men and women as they were, with all them ere"'- 
mrd Tices, He stripped the veil of idealism from y-" 
mid humanized it, thus op enin g the wry i- 
^-^Faspeare and the other gian ts of modem drarr- 
t, How Comedy Sprang Up 

-parallel with the development of tragedy weal cz 
tue growth of comedy. From the Jesting didorrs c. 

2 vintage-festival grew burlesque and parcc>s- 
P-snbfully interspersed -with broad Jokes direst?- 
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dramatist of the f, ‘' BNE FROM a medieval play the church service 

Greeks whose work is ! Til ■— * 1 P~1 jtse f at Easter and 

! khotm to us only m t /« I r . I nTH"-" 1 1 f h ™ tn “ *° 5 ™S 

traEmeuts and Latin MX .., 1 !)■« 1 ! “ 

adaptations refund £-_ > ^aTT tH ,iTW H “if? 1 “J ft? T 

and elaborated the f^L /nflX j «1 I «' ptat 

emnedy form and [~Z~Wt -'IVffl I M 't! k kWfV^/ll ^Wepty, dialo E ues 

Ss apMM^ ( 1 gs= 

ne |? „ . V Adri ft t ■>-. lV^T j. V— The new dramatic 

o great were the >\*I \ - - , ■ L 'i' art flourished through 

achievements of the \ ’ r ~^ ' K - out Europe but 

Gi^efcdramatiHtsthat Am . % / . reached its greatest 

the Romans could only (It XT, /A *{ V lflfj development in Eng 

foflow in their foot- II laud After a time 

eps Their chief the plays grew to such 

writers of comedy MV^TA /Vk^ len e th that ik was 

Plautus and Terence j ^ 3 iXT’vL^i*' J / T/l!?} found inconvenient to 

and their one great g, jfc?, fl jafK/l ( I HI mc,ude them ln tb « 

fe 4 f 0 ? 1 Seneca . « 0 t«re.ia««»t» of th. m uaio a to* tho m, 7 ^Sularservice Other 

did little but imitate t«n«» «ad M “tie PUjs 'lowfcch a 4«oti from »eli| out h «ory wer« Bible Stories Were 
{?' G "' k m °de!s ■*« mil tends 

£ven the scenes of were siven oytt toe ottt >m a uotatho who « *en«i«t tc»«s hts boon of the saints and the 
Roman comedy were pU, ‘ *”*' * ,0,p n*r*«e performances were 

laid in Athens and the characters had Greek names transferred to the churchyard and given in senes 
Both Plautus and Terence found their chief insp ra One play led to another until these Mysteries and 

tion in Menander Terence was content to translate Miracle plays a3 they were called expanded to 
or at the most adapt Menander s comedies Plautus long cycles The York Cycle includes 4S separate 
atrmn 5 at a lower type of audi-nce dealt more freely plays Though the subject was always religious 
Wth hi8 originals and made his supposedly Athenian the treatment often became broadly farcical as in 
characters act and talk like the Romans of his own the celebrated scene in which Noah s wife has to be 
day Thus he left for us invaluable pictures of low shoved into the ark 

hie m Rome As the plays became more elaborate the church 

Among the later Romans drama ran an inglorious gilds and the gild organizations of artisans assisted in 
Course The mixed populace of that tune — the dregs the performances and gradually took them over al 
of the vast Roman empire — had little mind to the together Each gild would make itself responsible for 
seventy of tragedy or the delicate fancy of comedy a particular ep sode and construct a float consist ng 
They preferred the bloody fights of gladiators and of a dressing room below and a stage above On 
combats with wild beast 3 in the arena and the lewd church festival days this float was dragged through 
buffoonery of the variety entertainment which they the streets baiting at fixed points while the episode 
called the mime So the influence of the rising was given over and over again to the various com 
Christian church was naturally thrown against the panics of spectators The costuming was often costly 
stage and all its works The theater was condemned and realistic devil* were dressed in yellow and black 
and accursed and dramatic literature passed from to suggest the fires of hell These Miracle plays con 
view for nearly a thousand years turned to be very popular during the later 14th and 

_ Drama in the Middle Ages throughout the 15th century By 1550 however 

Human nature however, remained the same De- their vogue had passed and they were rarely given 
ptived of the great body of classical drama the people {See Miracle Plays ) 

of the Middle Ages began the tedious process of devel Along with these plays grew up another group— the 

opmg a drama all over again There were two mam moralities Instead of u*ing biblical and legendary 


Drama was employed in 
the church service 
itself at Easter and 
I Christmas to bring 
home in concrete form 
the birth and the re- 
surrection of Christ 
Little plays dialogues 
and pantomimes were 
devised to represent 
these and other inci 
dents in the life of 
Christ 

The new dramatic 
art flourished through 
out Europe but 
reached its greatest 
development m Eng 
land After a time 
the plays grew to euch 
length that it was 
found inconvenient to 
include them in the 
regularservnce Other 
Bible stones were 
added with legends 
of the samts and the 
performances were 
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characters for heroes and Chains, they personified Ford, Middleton, Webster, and others, but all tt 
vices and virtues such as hypocrisy, heresy, piety. 


justice, peace, and truth. One of these plays, called 
‘Everyman’, was recently revived and put on the 


men fell far below their great predecessor in artLir 
and moral genius. The opposition of the Puritans to 
the theater, already pronounced, was deepened isb 


BACKSTAGE 


MIRACLE PLAY 


stage with enormous 
success. 

Into this crude, form- 
less, artless folk-drama 
the Renaissance, or re- 
birth of classical learn- 
ing, suddenly introduced 
a new inspiration. In 
the libraries of the mon- 
asteries, which were the 
only considerable store- 
houses of learning, schol- 
ars were beginning to 
find the old Greek and 
Roman classics. The 
union of classical models 
with the subject-matter 
of the day produced the 
beginnings of modern 
drama. 

France, England, and 
Spain soon developed a 
vigorous national drama. 

In Germany, which was 
divided into small auto- 
cratic principalities and 
city-states and was dis- 
tracted by religious 
wars, national ideals 
were weakening through 
princely imitations of 
everything French, and 
there the drama devel- 
oped late. Her great 
dramatists, Schiller and 
Lessing belong to the 
18th century. In Eng- 
land, Marlowe, Ben Jon- 
son, and Shakespeare; in 
France, Corneille, Ra- 
cine, and Moliere; in 
Spain, Lope de Vega and 
Calderon — these are the 
names that will long 
endure. 

Shakespeare heads the 
illustrious list. He was 

the matchless genius, - 

who took the best from ft thl SlerSl is a crude, movable 

all ages and fused it into how ls Uttered, tte h 0rtra , y » d , 10 the audience, drams and pans are cjsrccif 

h'dnfLbreathing, drama t- SHS&fcSS 

ic «t What Shake- 

bitter hostility by the merciless 

After Shakespeare the English theater Hoof j dramatists directed against them. FmnJJJ 
rapidly. There are many scenes of beautv mH “Mediately after the outbreak of the Cn ^ 

in thp rf.™ ^ u " * - . ~ Deaut y and power Puritans closed the theaters and Parliament order 

that all stage-players be treated as rogues. 
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On the tcsteration of the licentious Charles H, there launched by Strindberg, with Hauptmann outstand- 
was a wild reaction from Puntamsra to unrestrained ing among its brilliant exponents 
sensuality, both in court and society and on the stage Naturalism arose from new conceptions of the 
Comic writers ol genuine power, wit, and brilliance — importance of heredity and environment m the growth 
Dryden Congreve, Wycherley, Farquhar Vanbrugh, of character Its heroes were passive, its scenes usually 


and thmr contemporaries — poured oat a flood of clever 
immoralities, that were brought to an end by the 
reawakened conscience of the peopl« and the thunders 
of the famous pulpit orator Jeremy Collier Prom 
that day to the present the breach 
between the theater and the Puritan 
spirit has remained, though the re- 
vival of genuine literary drama in the 
last two generations has done much 
to bridge the gulf 
During the 18th century no new 
plavs of lasting value were brought 
out on the English stage uni d the time 
of Sheridan and Oold'-mith Then 
comedy once more lifted its head but 
chastened and purified It no longer 
offended good taste or morals and 
had brilliance of dialogue as well as 
clever characters and situations Gold- 
smith's ‘She Stoops to Conquer’ snd 
Shendan’s ‘The Rivals’ and ‘The 
School for Scandal are still seen 
The I9ih Century Awakening 
The 19th century, which saw the 
great struggle for democracy, the In- 
dustrial Revolution, inventions, new 
ideas m science and philosophy, also 
witnessed, in its Utter half, a real 
awakening of the stage 
Henrik Ibsen was the father of ^ 
the new drama which reflected the ► 
changed thoughts and life of the 
tunes Ilia assaults on. hypocrisy and 

his brilliant technique influenced w « ■ 

dramatists the world over Shaw, the 
Irish gadfly of the English stage avoided the heavy- 
handed seriousness of Djomson and Bntut end the 
murky despair of the Russians, Tolstoy, Gorky, 
Chekhov, and AndrPev By his jibes entertaining and 
annoying in the best Irish manner, he stimuUted 
thought rather than offered pat solutions of social woes 


THE ENCHANTING • PETER PAN 


laid in the slums its themes sordid or brutal. Many 
theatergoers who had observed beautiful and gay 
aspects of life were moved to ask what was natural 
about naturalism Insofar as the word was not a row 
nomer, it referred to the naturalness 
of the lowly characters, the rough 
language, the background, and to the 
absence of a neat plot 
Naturalism, and likewise the e\- 
pressiomstic reaction to naturalism 
made less headway m France than 
elsewhere since the French prefer in 
the theater smartly phrased discus 
Finns of manners light love affairs, 
and the doings of a smoothly veneered 
world V* it, fancy, sentiment, with 
now and then a senous touch, pervade 
the plays of Duwuy, Sacha Guitry, 
Baurdet More serious were Francois 
da Curel, Paul Ilerweu and Heart 
Batnille social moralists Conserva- 
tive forms of the drama likewise pre- 
vailed in Spam, where the perfemd 
Echegaruy the sentimental Alvarez 
Quintero brothers tbe Bame-Uki 
Martinez Sierra and tbe lively and 
versatile Benaventc supplied a stage 
notable for its charm rather than for 
its novelty, ideas or progress 
In Italy, however, the stage was 
enriched by many new ideas D’An- 
nunzio set off the fires of his colorful 

voluptuous art Pirandpllo made the 

mils tis costume rM ] world waver in tie uncertainty 
ous ru 0 f man 8 thoughts and dreams, Scm 

Benelh produced poetic, violent plays and the poised 
and subtle Braccn with faultless technique, achieved 
the deepest and finest realism 

Original Experiment!! In Expressionism 

The most original experiments particularly with 
expressionism, occurred in the war torn countries of 



The Irish 4.4 rate lior e to then tea to Germany and Ante Erpre-.ioni'm told, that the 
the redemption of tbe English syenite ste to® outside . wM exist, only a. an ejteioii > n>. 
banality through the Celtic liter revival -hmb t.on o! the uorld of thought and Min* noth® the 
centered about the Abbey theater directed by W B human epint Galaworthy and Pnandeto evper, 
Vent, and lady Gregory The “wed made plav," a, minted u.th tins principle and Oscar Bdde had 
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several of Hauptmann’s, on the other hand, turned 


eg Ernst Toller, who had been embittered by his 


J S y reahstitoteya, to W 

, enriched by symbolism . , h offth ortet afeo inspired fledekmd and Kasencfever, both 

tn“. VS “ r.U.Sr«.ahn. 9 ue More eccentric tod to. 
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FAMOUS PLAYERS 


FAMOUS ROLES 



nical skill, distinguished the plays of Robert Sher 
wood, Sidney Howard, S. N. Behrman, George S 
Kaufman, and Philip Barry. 

Staging the New Drama 

Radical departures were made in staging, lighting, 
costume, and scenic decorations as directors assume! 
greater importance in the production of plays Real- 
istic scenery' was supplanted by abstract settings, and 
by beautiful spectacular effects that suggested rather 
than reproduced literally. 

Experiments in the new stagecraft began at the turn 
of the century. Gordon Craig of England and Adolphe 
Appfa, an Italian-Swiss in Germany, were famous pio- 
neers Max Reinhardt’s massive productions intro- 
duced rich and grandiose effects well suited to German 
drama. In the Moscow Art Theater modem tech- 
niques were applied by’ Stanislavsky, Meyerhold, and 
other Russian innovators. 

In the United States, new theatrical ideas were 
readily absorbed. Lavish musical revues, in which 
Florenz Ziegfeld pioneered, provided one medium for 
the development of novel effects in staging and light- 
ing. Among the many leader 5 
in American stagecraft were 
David Belasco, Robert Ed- 
mond Jones, Lee Simonson, 
Norman Bel Geddes, and Or- 
son Welles. (See also Theater ) 


talented were Komfeld, Goering, 
and Kaiser, weavers of incompre- 
hensible fantasies. Most famous 
of the expressionist plays was 
‘R U R ’ by Capek, a Czechoslo- 
vakian. The Hungarian Molnitr, 
though chiefly known for his roman- 
tic comedies, successfully employed 
expressionism in ‘Lihom’. Sclmitz- 
ler, a witty Viennese, was conven- 
tional in technique but shocked his 
contemporaries because of his dar- 
ing treatment of love. 

Trends in the United States 

The chief exponent of expression- 
ism in the United States was Eugene 
O'Neill ‘The Hairy’ Ape’, ‘Strange Interlude’, and 
many others of his plays were strikingly original in 
both technique and subject. Previous American dra- 
matists such as Bronson Howard, William Gillette 
James A. Heme, Clyde Fitch, Augustus Thomas, and 
William Vaughn Moody had treated conventional 
themes mom or less in the European style. 

. But American playwrights after O’Neili dug deep 
into the roots of then own country’ for characters, lan- 
guage and themes Elmer Rice’s ‘Street Scene’, Max- 
weU Anderson’s ‘Wintersef, Clifford Odets’ ‘Awake 
and Sing 1 and Sidney Kingsley’s ‘Dead End’ gave 
simple, realistic expression to social problems. Empha- 
sis on the psychological rather than the social, with 

trtlinh n M „_1 . 1 



Sarah Bernhardt, the great French dramatic actress, Is s&® -a 

Julia Marlow and E.^ 
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ot acting, trained in the 19th century. 


SOME FAMOUS PLAYS AND PLAYERS 





Great Names in the History of the Drama 


GREEK 

Aeschylus (525 456 b.c.) — ‘Prometheus Bound’; ‘Aga- 
memnon’; ‘Choephori’ ; ‘Eumenides’ 

Sophocles (496 406 B.c.) — ‘Antigone’; ‘Oedipus Tyran- 
nus’. 

Euripides (480-406 B.c.) — ‘Alcestis’; ‘Medea’; ‘Bacchae’. 
Aristophanes (about 448-3S5 B.c.) — ‘The Knights’; ‘The 
Clouds’; ‘The Frogs’; ‘The Birds’; ‘Lvsistrata’. 

ROMAN 

Plautus (254-1S4 B.c.) — ‘Amphitruo’, ‘Captivi’ (The 
Captives); ‘Aulularia’ (The Pot of Gold). 

Terence (about 185-159 B.c.) — ‘Andna’; ‘HeautonTimo- 
rumenos’ (The Self-Tormentor), ‘Phormio’. 

Seneca (3 B.C.-65 a.d.) — ‘Thebais’, ‘Medea’. 

ENGLISH AND IRISH 

Christopher Marlowe (1564-1593) — ‘Tamburlaine’ ;‘ Doc- 
tor Faustus’; ‘The Jew of Malta’. 

William Shakespeare (1564-1616) — ‘Julius Caesar’; 

‘Macbeth’; ‘Twelfth Xight’ ; ‘The Tempest’. 

Ben Jonson (1573-1637) — ‘Every Man in His Humour’; 

‘The Alchemist’; ‘Volpone, or the Fox’. 

Francis Beaumont (1584-1616) and John Fletcher (1579- 
1625)— ‘Philaster’; ‘The Maid’s Tragedy’. 

John V/ebster (15S0?-1625 9 )— The Duchess of Malfi’- 
‘The White Devil’. 

John Dryden (1631-1700)— ‘All for Love’; ‘The Spanish 
Friar’; ‘Don Sebastian’. 

Oliver Goldsmith (1728-1774)— ‘She Stoops to Conquer’. 
Richard Brinsley Sheridan (1751-1816)— ‘The Rivals’- 
‘The School for Scandal’ ; ‘The Critic’. 

Henry Arthur Jones (1851-1929)— ‘Michael and His 
Lost Angel’; ‘The Hypocrites’; ‘The Liars’. 

Arthur Wing Pinero (1855-1934)— ‘The Second Mis 
Tanqueray’; 1115 House in Order’; ‘Mid-Channel’ 
Oscar Wilde (1854-1900)— -Lady Windermere’s Fan’; 

A Woman of No Importance’; ‘The Ideal Husband' 
George Bernard Shaw (1856-1950)— ‘Man and Super- 
man ; Candida’; “Pygmalion’; ‘Saint Joan’ 

James Matthew Barrie (1860-1937)— ‘Peter Pan’- ‘The 
Admirable Crichton’; ‘Qualitv Street’ 

William Butler Yeats (1865-1939)— The Land of Heart’s 
Desire ; The Hour Glass’; ‘Deirdre’ 

John Galsworthy (1867-1933)-‘The Silver Box’: 
i Justlce i ^Escape’; ‘The Roof’. 

John M'lUngton Synge (1871-1909)-‘Riders to the Sea’: 
The Playboy of the Western World’ 

W i ll! ° m .™ omersef Mau 9h°"> (1874- )— ‘Our Bet 

tens’; ‘The Circle’; ‘The Constant Wife’ * 

Sean O Casey (1890- )-‘Juno and the Paycock’ 

T «1°S (19U - ^ ^ ^evfhe 
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George Kelly (1887- )— ‘Crete's Wife’- The w. 

Eugene O’Neill (ISSS-lQVtt n? » IneShowoff. 

‘Man- of Scotland’; ‘Winteiet’; 

George S. Kaufman (18S9- ) — ‘The Pavd t? -i_j 

‘Stage Door’; “Dinner at Eight’ (with Edna fS 
Marc Connelly (1890- )-‘The G^ n 
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Sidney Howard (1891-1939) — ‘They Knew What They 
Wanted’; ‘The Silver Cord’; ‘Alien Com’. 

Elmer Rice (1892- ) — ‘Street Scene’; ‘The Addin: 

Machine’; “We the People’; ‘American Landscape’. 

Samuel N. Behrman (1S93- ) — ‘The Second Man’; 

‘Biography-’; ‘Rain from Heaven’. 

Philip Barry (1896-1949) — ‘Holiday’; ‘Animal King- 
dom’; ‘Hotel Universe’; ‘Philadelphia Story’. 

Robert Sherwood (1896- ) — ‘Idiot’s Delight’; The 

Petrified Forest’; ‘Abe Lincoln in Illinois’. 

Lillian Heilman (1905- ) — ‘The Children’s Hour’; 

‘The Little Foxes’; ‘Watch on the Rhine’. 

Clifford Odets (1906- ) — “Waiting for Lefty 1 ; 

‘Awake and Sing’; ‘Golden Boy’; ‘Clash by Xight'. 

Tennessee Williams (1914- ) — ‘The Glass Menager- 

ie’; ‘Streetcar Xamed Desire’. 

Arthur Miller (1915- ) — ‘Death of a Salesman’. 

FRENCH 

Pierre Corneille (1606-1684) — lye Cid’; “Medea’; 
‘Polveucte’; ‘Oedipe’; “Le Menteur’ (The Liar). 

Jean Racine (1639-1699) — ‘Berenice’; ‘Phedre’. 

Moliere (Jean-Baptiste Poquelin) (1622-1673) — ‘Tsr- 
tuffe’; ‘Le bourgeois Gentilhomme’. 

Pierre Augustin Caron de Beaumarchais (1732—1799) — 
‘Le Barbier de Sdville’; ‘Le Mariage de Figaro’. 

Alexandre Dumas the younger (1824-1895) — ‘LaDame 
aux Camelias (The Lady of the Camellias). 

Edmond Rostand (1S69-191S) — ‘Cyrano de Bergerac . 
‘L’Aiglon’; ‘Chantecler’. 

Henry Bernstein (1S76-1953)— The Thief'; ‘The Claw’; 
‘Judith’; ‘Mdlo’. 

Sacha Guitry (1SS5- ) — ‘Deburau’; ‘Mozart’. 

Jean Paul Sartre (1905- ) — ‘Red Gloves’. 

Jean Anouilh (1910- ) — "Antigone’. 

GERMAN 

Johann Wolfgang Goethe (1749-1832)— ‘Faust’; Tg- 
mont’; ‘Torquato Tasso’; ‘Iphigenie auf Tauris’- 

Johann Christoph Friedrich Schiller (1759-1805)— 
‘Maria Stuart’; ‘Wallenstein’; ‘Wilhelm Tell’. 

Hermann Sudermann (1857— 192S) — ‘Die Ehre’; “Ha- 
mat’. 

Gerhart Hauptmann (1862-1946)— ‘Die Weber’ (The 
Weax-ers); ‘Die versunkene Glocke’ (The Sunken Bell). 

Frank Wedekind (1864-1918)— ‘The Dance of Death’- 

Georg Kaiser (1878— ) — ‘From Mom to Midnight. 

Ernst Toller (1893-1939)— ‘Massemensch’. 

SPANISH 

Lope de Vega Carpio (1562-1635)— “Los cautivos de 
Argel’; ‘El castigo sin venganza’. 

Pedro Calderon de la Barca (1600-16S1)— ‘El Magico 
prodigioso’; “La Vida es sueno’. 

Jacinto Benavente y Martinez (1866- )— T>a Msl- 

querida’ (The Passion Flower); ‘Princess Bebd’. 

Serafin and Joaquin Alvarez Quintero (1S71 — 193S an 
1873-1944) — ‘La Consulesa' (The Lady from Al- 
faqueque). 

Gregorio Martinez Sierra (18S1- )— The Kingdom 

of God’; ‘The Road to Happiness’. 

ITALIAN 

Vittorio Alfieri (1749-1803)— ‘Merope’; “Virginia’; ‘Sam • 

Gabriele D'Annunzio (1S63-193S)— ‘La Gioconda; 
Francesca da Rimini’; ‘La Figlia d’Jorio’. 

Luigi Pirandello (1867-1936)— “Right You Are if You 
Think You Are’; ‘Six Characters in Search of an 
Author’. 

Sem Benelli (1877-1949)— ‘The Jest’; The Love of 
Three Kings’; ‘The Love Thief’. 
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as a drawing. The drawing may give a better under- 
standing of the artist’s feeling about the subject than 
the final w ork. Drawings are often more spontaneoi' 
and less labored than paintings. A great drawing not 
only reveals the technical skill of its creator— it aL-o 
communicates to the observer the intense emotion o’ 
the artist at the time he created his work. 



Tiepolo, Giovanni Batusta 
(1696-1770), Italian 

THE REST ON THE FLIGHT INTO EGYPT 

Pen and brown wash 161 m x Ilf m 

Fogg Art Museum, Harvard University, Cambridge, Mass 


choice of just the right materials and to the imagii 
tive way m which he makes us see things and f 
t lungs, as he has seen and felt them. 

Drawing Is a Universal Language 

The word “draw” means to drag a pointed inrti 
ment such as a pen, pencil, or brush over a smooths, 
faee leavmg behmd the marks of its passage T 

ketch ° t Mren are dra " in - ® trulv as are 1 
sketches of the masters. Children make marks 

surfaces long before they learn to write R L 
to understand, therefore, that drawing 'is the m 
fundamental of the arts and is closelv°related to ' 

the others. V nting itself is A, , , to 

wh .‘ ch t are ^obols for sound! drawmg 
Although drawings differ in quality, thev haw 
common purpose— to give vwiMp I ' ■ , e 

the artist’s feeling about It t a n™ form T* 3 
is the translation of the idea and the ^ drawi 
™ be seen ^ 

<- « 

method used. A pamting usually begins toTakefo 


Two Personal Approaches to Drawing 

This personal feeling is clearly seen in the work o' 
Giovanni Battista Tiepolo ( (e-a'po-lo ), a Venetian who 
lived m the 18th century. His pen and brown-rai 
drawing ‘The Rest on the Flight into Egypt’ shows 
the artist’s light-hearted approach to a serious rel- 
gious subject. The drawing is full of the sunny 
brightness found in the work of the Venetians 

Tiepolo achieved Iris effect through the brilliant 
handling of the untouched high lights on the figures 
of Mary, Joseph, and the Child. The swift, curvin: 
pen hnes, combined with transparent wash and sharp, 
stabbing dark areas, throw the figures into a dazzlin’ 
light. The composition is filled with warmth. For tie 
emotional effect he wishes to convey it is not necessary 
to give detail. His know ledge of space proportion and 
foreshortening were faultless. 

In striking contrast is the wash drawing ‘Interior’ 
(next page), by Fernand Leger (la-zha 1 ), a French 
artist of the 20th century. Lriger composes drawing 
with mechanical precision. This picture is almost 
divided vertically' through the center. On the left 
a figure has been analyzed and drawn in geometer 
forms. The dark semicircle in the right center fore- 
ground is repeated in the arch and in the lines of the 
steplike construction on the right. The artist organ- 
ized and executed his design with deliberate care. Tt ? 
planes of the drawing suggest pieces of machinery. 

As a follower of the Cubist school of art, JAger re- 
duces natural forms to geometrical shapes. His rtyte 
permits him to break down objects and reassembs 
them in his own way to get the effect be wants. 

In addition to the way in which they feel sbeu 
their subjects, artists reflect in their drawings them 
individual approaches to techniques and tools. 


Line Drawings 

Pure line is the simplest technical approach to draw 
ing. In line drawings, form is usually expressed J 
line only. There is no attempt to distinguish between 
light and dark. Master draftsmen have discoi 
that understatement, or the skillful use of a fewlm fc > 
has usually resulted in a better drawing. IV* 31 '. 
distance forward and backward is frequently acmert 
by emphasizing the width or depth of certain fine, 
particularly those closest to the observer. , 

Line drawing was used in Asiatic, Egyptian a® 
early Greek art, and its influence can be tra 
through Byzantine and medieval work, partic r - 
m those areas where the Asiatic influence was rt r03 -' 
6uch a drawing is the Persian pen sketch ‘Came wi 
Driver’. In this composition the animal is dra"’ 1 ' 
rounded outline. Only a few evidences of text 



L<ger Fernand 
(boro 1881) French 
INTERIOR 
Wash drawing 11 in f 9 in 
Gtldr e Lou se Leu s Paris France 


treatment are found on its head tail and forelegs 
The camel driver is treated in the same nai 
Form Drawings 

Torm and shadow may he shown m a drawing hy 
means of a senes of lines or crossing lines in many dif 
fere nt directions Such lues known as hatch and 
cross hatch lines together with sharply accented h gh 
lights were used by such masters as Rembrandt 

Most artists have used combinations of 1 ne and 
form techniques The drawings of Michelangelo how 
ever represent pure form drawings His Studies for 
the Libyan Sibyl (on a later page) a superb dra" mg 
in red chalk stresses the modeling of the figure 
Notice the powerful handling of the muscles of the 
back and arms shown in broad masses Th s drawing 
makes one feel the roundness of the figure 

Perspective and foreshortening have been used by 
some artists to give depth to their draw ing* Objects 
re. the distance usually ace made smaller and the ie- 
ceding edges of forms seem to conv erge at one or more 
vanishing ponts (see Perspective) Other art its 
abstract the essential features of a form without in 
any way represent ng it m an imitative style Still 
others use drawing to produce emotional effects 
Short jagged lines might ind cate intense auger 
broad curves might s gmfy contentment 
The Tools of Drawing 

The character of a drawing is also conditioned by 
the tools the artist u-<es in its development and by the 
material on which he draws Most 
drawings are done on paper 
which may vary in weight surface 
texture and color Smooth papers 
are usually used for fine pen and 
penc 1 drawings Rough surfaces 
are desirable for dry brush draw 
mgs As we have observed in 
the Dancer Bending Forward 
colored papers may be used to 
give tonal background to a chalk 
or charcoal sketch 

Pen and ml have been used by 
art sts since ancient times Dur- 
ing the Middle Ages the quill pen 
was popular Drawing pens of 
vary ng width are widely used by 
artists of modem times Black 



India ink and other kinds and colors are used today 
The Ch nose liked to use brush and ink and this com 
bination is still common 

Pencils d d not come into general use until after 
1800 Now many d fferent sizes and shapes together 
w th a wide range of hard and soft lea I are ava lable 
Chalk and charcoal were kno vn to the artists of an 
cient times Both can be rubbe 1 into the surface of 
a paper in developing tonal effects as we have seen 
in the draw ngs of Degas and Michelangelo They are 
limited m use because they smear easly Crayons 


CAMEL "WITH DRIVER 
16th century ^Petsiin 



drawing 


140 



have the advantage of color. Pastel colors are made 
of finely ground craj on pigment w ith a small quantity 
of gum or resm to hold the particles together. Pastel 
allows soft effects in a full range of colors 

Original drawings may usually be seen only in mu- 
seums and art galleries. They are known to the public 
chiefly through prints. A pnnt is one of many im- 
pressions, or reproductions, of an original drawing. 
The original may be drawn on stone (a lithograph), on 
a metal plate (an engraving or etching), or on wood (a 
woodcut) . (See Engraving and Etching ; Lithography.) 

Prehistoric and Ancient Drawings 

The oldest draw mgs of w hich w e have any record are 
those on the walls of caves in which Stone Age men 
liied (see Alan) . The first of these caves was discov- 
ered in 1879 at Altamira, in northern Spain. The most 
recent was found during World War II at Lascaux in 
southern France. 'The Stag Frieze’, from one of the 
Lascaux caves, shows early man’s abihtv to draw ani- 


Prehistoric Caves. 

30,000 to 17,000 B C 
THE STAG FRIEZE. Uftxjft. 
From 'The Lascaux Case 
Paintings’, by Fernand Windeb. 
Viking Press. 

mal figures w ith a few fines and to have a complete 
grasp of the form. 

Ancient Egyptian writing developed from drawings 
which represented objects and events (, see Egypt 
cient, subhead “Writing”). Each picture symbol, 
which included birds, fruit, and flower forms, wa; 
drawn in outline with great restraint. It was stjliz 
and stiff and in sharp contrast to the realistic (hav- 
ings of the cave men. 

Greek art is known to us through beautiful vasfc 
The one shown on this page is a cylix, a two-handl 
drinking cup with a shallow' bowl set on a stem an 
foot. Notice the decorative way in which the human 
figures are drawn to fill the space. The directness an 
dignity of the outlines in this vase painting P' e u ’ 
some idea of the Greek artist’s concern with pro en ~' 
of proportion and figure composition. ... 

Fifteenth-century Italy produced some of the w or “ 
greatest artists (see Renaissance). One of these 
Sandro Botticelli (butri-chel’l) of Florence. 



nouns . _ 

(about 470 B.C.), Greet.. 

VOTING OF THE 
GREEK CHIEFS. 
Painted on a cylix- 
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Bolt cel! Sandro or Alessandro di 
<U44> 1510) Ital an 
ABUNDANCE 
Pen and wash 12) in x 10J n 
Brit sh Museum London England 


Abundance is a fine pen and wash drawing accented 
with white It shows Botticelli s use of line to create 
an emotional effect The central figure seems to ad 
vance with ft flutter of draperies The movements of 
the body and the masses of hair are repeated in the 
curving lines of the hom of plenty The whole draw 
mg is marked by lightness grace and rhythm 
Among the greatest artists of the Renaissance « ere 
Leonardo da \ nci Raphael and Michelangelo {see 
1 1 Michelangelo Raphael Vinci) M cheUngelo was 
___ both painter and sculptor Many of his drawings are 
studies or the human body We show here a page 
■i from one of his notebooks w ith sketches for the Libj an 
s Sibyl later painted on the ceiling of the S stme Chapel 
m the Vatican in Rome 
Artists of Northern Europe 
. The medieval and Renats ance art sts <if Germany 
did their best work m engraving woodcutting and 
it drawing Between the md 15th and mid 16th cen 
y tures they surpassed all other artists m these fields 
. It is known that the prints of Martin Schongauer 
,5 served as inspirat on for Raphael and were admired 
by M ehelangelo (For a picture of a Schongauer en 
ji graving see Feudalism 1 

The greatest of the Cerman art sts was Albrecht 
r( Durer (see Durer) In the pen and ink drawing The 
Lamentation (next page) is an example of his mten 
,« sive use of rehgous subject matter Many of his 
'' j engravings and woodcuts ere characterized b) great 
^ deta 1 (For a picture of a Durer engraving see En 
graving and Etching ) In The Lamentat on how 
, ever details are subordinated to the des gn of the 
drawing as a whole \ ertical lines dominate the com 
\ pos t on— in the cross the ladder the upraised arms 
* of the figure on the left The crowded figures form a 
triangle slop ng upward from a Wide base to a point 
at the cross and ladder Skillful use of light and shade 
gives the figures depth and roundness 
Hans Holbein the Younger was the last of the im 
portant German Renaissance artists {see Holbein) 
In Flanders Peter Paul Rubens combined Italian in 
fluence with the native Flemish style {see Rubens) 
Holland produced the great Rembrandt van R jn 
(n») {gee Rembrandt) He depicts everyday actii ties 
wilh snap! c t) and sincerity In his drawing of Sas 
kia w ith Her Child (next page) the sway of the figure b 


Michelangelo Boon* roti 
(1475 1564) Ital an 
STUDIES FOB THE LIBYAN SIBYL 

Red chalk it I in x 8 1 in 

Metropolitan Museum of Art, New York N Y 
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Durer, Albrecht (1471—1528), German 
THE LAMENTATION. 

Pen and ink Ilf in x 8{ m 

Meta and Paul J. Sachs Collection, Fogg Art Museum, 
Harvard University, Cambridge, Mass 


emphasized in the sweeping folds of the dress and m 
the waj’ in which the child is clasped in the younz 
mother’s arms. Rembrandt’s drawings a 1 wavs reveal 
his concern with problems of light, shade, and space 
As in most of his work, the shadows are luminous, 
and unessential details are omitted. 

Artists of the 18th and 19th Centuries 

The most famous artist of 18th-century France was 
Jean Antoine Watteau. His sketchbooks are filled 
w ith exquisite drawings of details of human figure? 
animals, and landscapes. England’s greatest 18th- 
century artist was William Hogarth (see Hogarth) 
In Spain, Francisco Goya became famous for his draw- 
ings of the horrors of war and the vices of the Span- 
ish court 

Honore Daumier, French arti=t of the 19th century, 
was deeply influenced by Goya, and like the Spaniard 
he satirized the evils of his day. Both men were in- 
debted to Rembrandt for their sharp contrast 1 o' 
light and shade, and to Michelangelo for then- han- 
dling of form. 

Paul Cezanne is regarded as the father of modem 
painting. He concentrated on the form of thing* and 
stressed the idea that natural forms are basically geo- 
metric. Tliis analysis was carried further by the Cub- 
ists, who attempted to show all sides of an object at 
the same time (see Cezanne). 

20th-Century Drawings 

The drawings of the 20th century- seem to reflect 
the restlessness, the motion, and the scientific progres 
of the modem age. Some of them are characterized 
by- free line. Others, like those of Leger, reduce life to 
geometrical forms (cubism). 

X-ray- techniques, in w hich one can see the 
and outside of forms at the same time, hav e produced 
drawings unlike tho=e of any- other period. ArtfcL 
who are concerned with expressionism attempt to re- 
cord the emotional feeling of a scene rather than 1 - 
realistic appearance. The surrealists are interested m 
the subconscious mind and in the interpretation o' 
psy choanalytic problems. 

A comparison of three drawings of heads illustra <- 
the continuous searching of the 20th-century 8y l -‘ 
for new ways to communicate ideas. In the Ees 
of a Girl with Braids’, we have a decorative 


Rembrandt Harmenszoon van Rijn 
(1606-1669), Dutch. 

SASKJA WITH HER CHILD. 

Pen and wash 7 1 in x 5 i in 

°ierpont Morgan Librarj, Nev York, N Y. 
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Mat sse Henn (1869-1955) French 
HEAD OF A GIRL WITH BRAIDS 
Ink drawing 22i w x 14J in 
An Instance of Chicago 
Chicago III 


drawing by the French artist Henn Matisse (md-tet ) 
His mastery of line is evident m the simple treatment 
of the hair the sweep of the shouller and the con 
tour of the face The entire composition is rhj thmic 
Because only essential strokes have been used the 
drawing is cr sp and uncluttered 
Pablo Picasso a Spanish artLst who worked in 
France for many 5 ears experimented with man\ dif 
ferent techniques One of thc«e miohes ■> penrnpos 
ing transparent planes one on top ol the other n ordet 
to show federal s des of an object at the same time 
This approach to drawing al 0 m ikes the subject 1 ok 
like it is rotat ng slowlj In the Head oi a \\ Oman 
Picas«o has gone a step further He has el n noted 
the superimposed planes and has drawn a doul f<* head 
m line alone Because of the displacement ol the fea 
tures this held seems to move up down and around 
The drawing implies pnrholog ml os well as phisical 
changes since the expression also continues to van 
01 1 Man Figuring an etching bj Paul Klee (Ila) 
looks at first glance like a simple outline drawing 
overlaid with horizontal 1 nes It is at once whim 
steal and sophisticated As the old man scratches 
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Wu Chen 

(1280-1354), Chinese. 

BAMBOO IN THE WIND. 

Brush drawing 29| in. x 21 § in. 

Museum of Fine Arts, Boston, Mass. 

his chin with curving fingers, his eyes peer out with a 
look of wonder from behind irregularly spaced hori- 
zontal lines. Klee’s approach to drawing is unique 
and personal. Often it is concerned with mental 
processes. 

The Drawings of China and Japan 

Oriental drawings show a masterly use of line. No- 
tice how Wu Chen, a 14th-century Chinese artist, 
rendered the main stalk and branches in ‘Bamboo in 
the Wind’. The lettering on the right side reminds us 
of the close relationship in the Oriental between the 
arts of writing, printing, and drawing. 

Japanese prints have become well known to the 
Western world. Best known of the Japanese artists 
are Hokusai and Hiroshige, who worked in the 19th 
century. (For two pictures of Japanese prints in color, 
see Japan.) A Japanese- American, Yasuo Kunijoshi, 
produced fine drawings in the United States. One of 
these is the ‘Dream’, an ink sketch in which the blend 
of Oriental and modern feeling is at once apparent. 
Unhke other present-day artists, Kuniyoshi nexer 
used abstract symbols. The animal, the plant forms, 
and even the figure soaring upward in the ‘Dream 
can all be easily identified. 

Drawing and Commercial Art 

Drawing is the backbone of commercial art, a field 
which continues to gain in importance wherever e\e 
appeal is thought to be significant in selling prod- 
ucts. In commercial work drawing is used by the 
fashion artist, the illustrator, the lajout man, and 
the designer. Compton’s Pictured Encyclopedia uses 
commercial artists to illustrate its articles (see, for ex- 
ample in this volume, Digestion). 

The comip strips and political drawings in news- 
papers are called cartoons. “Animated cartoons” are 
produced by filming hundreds of drawings one after 
another (see Motion Pictures). 

A caricature is a political cartoon winch exagger- 
ates a situation or a person’s characteristics. It has 
proved a powerful weapon in politics. Among fa* 
mous caricaturists of modern times were Sir John Ten- 
niel of England and Thomas Mast of America. The 
latter broke up the powerful Tweed Ring by means of 
his drawings (see Tammany. For other examples o* 
political caricatures, see the biographies of the presi- 
dents of the United States). 

5 asuo Kuniyoshi 
(1893-1953), American. 

DREAM. 

Ink drawing. 13 in. x 19 in. 
x-ollection of Mrs Edirh Gregor Halpert, 

Uowntown Gallery, New York, N. Y. 
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The Drawings of Children 

As soon as a child a able to grasp a pencil or era) on 
in ha hand he makes drawings The caily scribbles 
and the charming drawings of later years made by 
children and young people were once thought to have 
little significance Today art teachers encourage 
every boy and girl to express himself by drawing 
with freedom naturalness and directness The results 
are neither imitative nor realistic Each child draws 
in a different manner The unique way in which 
he does so reflects his thoughts and feelings in rela 
t on to the real world of experience and the unagma 
tive world of the spirit 

Ch Idren s drawings reveal their physical and mental 
development Therefore adults must refrain from 
imposing their ideas on children and they must not 
criticize the work of children by adult standards 
Drawing can be an important form of emotional re- 
lease for the person of any age who attempts to re- 
cord an intensely personal feeling in his own way 
(See also Arts The Mechanical Drawing Painting) 

BRED SCOTT DECISION Dred Scott w as an lg 
norant Negro slave who had belonged to an officer in 
the United States Army His master had been ordered 
from Missouri to Hock Island 111 and had taken 
Dred Scott with him into that free «tate Then he 
had been ordered to Fort Snellmg in M nnesota Tern 
tory and again he had taken Dred Stott although 


DREDGES 
Minnesota had been declared free temtory by the 
Missouri Compromise of 1 8°0 ( see Missouri Compro- 
mise) At Fort Saelkng Scott had married a Negro 
woman and when his master w as ordered back to Mis- 
soun both Dred Scott and his wife accompanied him 
After a time the master died and Dred Scott de- 
cided to try to gain hi3 freedom He claimed that he 
was free because he had lived m Illinois and Minne- 
sota whereslavery wasforbiddcn The case was finally 
earned to the Supreme Court of the United States 
In 1857 a majority of the Court through the opinion 
of Chief Justice Roger B Taney declared that Dred 
Scott was st 11 a slave and as such had no consti 
tut onal right to sue in a federal court The dec sion 
further held that Congress had no power to prohibit 
slavery in the temtor es and that the Missouri Com 
promise Was therefore unconstitutional 
President Buchanan urged all the people to accept 
this deci. ion as final but the antislavery party of the 
North refused They declared that the Supreme 
Court had m the past changed its decis ona on con 
st tutional quest ons and they cont nued the r ag ta 
tion aga nst extend ng slavery in the hope of a future 
decis on as favorable to freedom as this was to slavery 
(Set Civil War American) 

DREDGES AND POWER SHOVELS Excavat- 
ing so 1 from the bottom of lakes rivers and other 
bodies of water is called dredging It is necessary in 
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lrted clear of the water and swung around cntf 
it is m the dew red position for emptying. TLs 
bottom of the dipper is hinged, and when a calk 
attached to the latch is pulled the load falls cm 

The dipper dredge can excavate all -dad: v 
sod and can even rip through sot rockviia-r 
blasting. The usual capacity of the buclets 1 
from one-half a cubic yard to six cube yard, 
a! thou ah in the construction of the Par.-im 
Canal two mighty machines were used vita 2 
capacity o’ 15 cubic yards or about 15 tons r 
each bucketful 

In th° dnm^dl cvcppV dredg-. a bucket <?~- 
t x>j=d o' two great scoop;. hinged at the tcp. a 
dropped from the end of a beam 1 the two halve 
_re then due-ed. and the who'e as rabei bv cram 
and t_ckle Another gmnple dredge h_s a: 

orange- p'-l bucket coinrx-td of three 0 - i r a 
tn_ngul_r bLdes which read down Lhe a Era.: 
hand _na ci —e ov e~ r ! e m_tenals to be raise! 
Th® eranp’e dredge; are operated in deep wa’cs 
where dipper dredges could not reach to in* 
bottom. 

D'np*r and gruop'e dredges are often knew 
as ‘ intermittent" dredges. Die ■‘continni-gs 
dredges are o' four types — ladder. hydragr: 
stimng. an 1 pnejmat'e. Tne tedder dr-c~- ex 


?»ith their •sr’de bUi^s there three bulldozers abc-e are p— 
p= v >r tors c s ezrtr do-srrhTTl zl ezch s-sree; ta tnrr that p 
shzrp pfre? ce 1=10 - sic?* cp —r.ch a rezd ezrr [ 

be b— t- At tee r^gri, a d^tch d ecis into the eartn }—r 
re , ent!esslT with its endless cnz.n cf snzrp-*dg*^d c1»ts fnr 
to scoop oot * sent trench fer se-c-e- - -es. I 

deepening, widening, o’- straightening river chan- t' 
nc-L. in deepening her bo-; or bay;, in building F 
dikes and levees, and in preparing foundat-ons I ' 
for bridges, lighthomes, and the LLe D iam onds 1 
and various metals, especmlly go ! d. platinum. and I 


powerful machines mounted on boats known as 
■‘dredges." 

Various Type of Dredges 
The mo-t common form is the dipz^r dredge. 
This is the typ.cal Amsncan dredge and is vr- — 
largely used in river improvement work and in. 
digging drainage canals. It consists of a hoisting 
engine with a swinging c-ane to which is attached 
a great thrusting shovel or dipper. The dipper is 
lowered to the bottom, and a cab’e dmvsYt for- 
ward into the materials to be raised. Then it is 







cavates by means of 
sharp-edged buck- 
ets, speeding along 
an endless chain or 
wheel. 

The hydrouhe 
dredge draws soil in- 
to a auction pipe 
and forces it 
through pipe lines 
using a centrifugal 
pump A revoh ing 
cutter loosens the 
soil and mi v es it 
with water so that 
it will be reahly 
sucked up ThiB 
type is used to fill 
in waste lands along 
waterways and to 
maintain navigable 
channels The water 


CLOSE-UP OF A MIGHTY EARTHMOVER 



Dresden, Ger- 
many The cupolas 
and spues of Dres- 
den stood for gener 
ations on the upper 
course of the Elbe 
River about 110 
miles south of Ber 
hn and about 40 
miles north of the 
mountains that di 
nded Saxony from 
Bohemia It waa a 
treasure house of art 
and culture for all 
northern Europe 
But its industries 
made it a military 
target, and in the 
sccon 1 World War 
Allied planes 
bombed it into nuns 


and soil sucked up from the river bed are pumped out 
through long pipe lines and discharged over the area 
to be filled The water drains away and the soil is 
left Such dre Iges may put out to sea and discharge 
the soil and w ater into barges from which it is pumped 
upon the land to be filled This w as done at Galveston 
after the flood in 1900 

The stirring dredge opens channels for navigation, 
at the mouth of the Mississippi, for example, by agi- 
tating mud and sand until the current carries them 
away With this tvpe of dredge the Venetians have re- 
moved sand bars since the middle of the 14th century 
Pneumatic dredges use compressed air to dnve soil 
and water through a discharge pipe They are em- 
ployed when it is necessary to force materials to a 
great distance or up to a higher level 

The Giants That Dig on Dry Land 
Poncr ehmeh are the dry land excavators They dig 
like the dredge with a dipper or a clamshell bucket 
Bower shovels driven by gas (line, Diesel, or electric 
motors have almost entirely replaced their puffing 
ancestors the steam shot eh 
They may be mounted on stationary bases, as is the 
case with those used to unload ore and coal from 
freight vessels or they may be equipped with wheels 
to run on rails or mounted on giant tractors with 
caterpillar treads Those that work from a fixed posi- 
tion may be mounted on turntables which let them 
sweep around a complete circle Motor an 1 control 
cabin may also nde around on the turntable so that 
the operator always faces the work 
Power shovels are universal tools They servem dam 
and highway construction, in leveling Tough ground, 
and in excavating for buddings, sewers, sad canals 
They dig iron, ore in the Lake Superior region, copper 
in Montana, and coal in the strip mines of Illinois 
An adaptation of the power shovel is the bulldozer, 
shown above Its specialty is clearing land and push- 
ing soil and rocks rapidly from place to place 


Dresden was founded by the Slavs It is known to 
have been an established community m 1206 As 
capital of the Duchy of Saxony and later the Kingdom 
of Saxony, it was at various times joined by its ruling 
house to Bohemia, Poland, and Brandenburg 
Lying respectively on the ea°t and west aides of the 
Elbe the Altstadt and Neustadt (Old and New 
Towns) were joined by five bridges Buildings of 
monumental architecture occupied the heart of the 
city Included among them were the Royal Palace, 
Thexterplatz, Administration Buildings, and many 
churches Rococo ornamentation was a feature of 
Dresden's later architecture 
Within the famed Zwinger Museum hung paintings 
of the Dutch, the Flemish, and the Italian schools In 
one of the most important collections of Renaissance 
masterpieces a place of honor was occupied by Ra- 
phael s bistine Madonna Music too held a high place 
in the arts The famous Hoftheater was, at tunes, di 
reeted by such masters as Wagner and von Weber 
Wooded parks and caffs in the terraced gardens over- 
looked the Elbe A summer theater added to the 
entertainment of the people 
Dresden was the hub of an extensive railway system 
reaching all the important points in Germany and 
Austria. A thriving river traffic supplemented the 
railroad lines Dresden was especially noted for its 
crafts, such as gold and silv er w ork, lacemakmg, book- 
binding and publishing Pianos and musical instru- 
ments were manufactured as was agricultural ma- 
chinery The famous Dresden china was made at 
Meissen, 13 miles down the Elbe 
Near the city Napoleon won his fast great victory, 
the battle of Dresden, in 1813 In the second World 
War much of the architei tural fabric of Dresden was 
destroyed by Allied bombs and by Russian artiUeiy 
when Soviet troops took the city in May 1945 (Sec 
also Saxony ) Population before the war, about 
640000 (1946 census'!, 467,966 




The Curious and Interesting History of Styles, from the Early Egyptiar 
Loin-Cloth to the Modes of Today 


T'vRESS. With the spread of modern civilization, 

special national costumes are e\ eryw here fast- 
disappearing. Ready-made clothing puts man and 
master, maid and mistress, in the same style if not in 
the same fabrics. Humdrum overalls are replacing 
the picturesque cantonal dress of Switzerland, and 
the quaint Dutch national dress is rarely seen except 
in places where it is worn to attract tourists. Even 
in China and Japan, especially in the seaports, the 
more convenient and prosaic dress 
of the western countries is being j \ir 
adopted. The kilt of the Highland H-cE 'f' fc- 
Scots has practically disappeared ex- / A pj; 

cept as the national court dress and / A. . ji l\ 

the uniform of the Highland regi- 
ments of the British army. The | Y* | / ' 

old national dress of southern Al- / j I 

bania is similarly presen ed in the i / \ 

uniforms of the Greek army; it, too, t 1 

is a kilted affair, with flowing white / ji 

sleeves, a sleeveless embroidered v J SB i 

jacket, and a broad sash. 

Greek and Roman Costume -< - 

The development of costume was Thanks to the tom 
influenced largely by the desire to simple” was the 
make the dress tell something of the position or rank 
of the wearer. In early Egypt and Babx Ionia, kings, 
priests, and other officers were distinguished by the 
vestments they wore over the ordinary apron or loin- 
cloth, which later developed into a long skirt. The 
draped costume reached its highest dev elopment in the 
dress of Greece and Rome. The garments v, ere chiefly 
pieces of cloth hung in elaborate folds and fastened with 
girdles and brooches. The principal garment of Greece 
was a long sleeveless tunic of light texture (called 
“chiton”) worn next to the skin. Over this w as draped 
the “peplos” a square piece of woolen cloth about a 


foot longer than the height, of the wearer. The upn 
quarter was folded down, and the whole garment wm 
then doubled and wrapped about the body, and f— 
ened over the shoulders with brooches (called in Lata 
fibulae) of the type of our modem safety pu~ 
This remained the dress of women, especially in tbs 
Doric states. The peplos was usually worn gnu.- 
about the waist, and in Athens it was customan to 
sew up the right side from below the arm- Men vro ’ e , 
also the “himation,” a square o: 
3 woolen stuff similar to the pepto 

is but draped across the chest and ov d 

ifls one arm ; and women wore the huuj 

j tion in different colors as an our 

U garment. A lighter garment was tb° 

X )\ " chlamvs,” a short mantle worn by 

young men. 

The “toga” was the national dres 

of Roman citizens, and was always 
/ l worn outdoors, except by workers 

It was a great circular piece of woo ® 
a material and corresponded, but ^ 
■tr the difference in cut, to the 

Thanks to the torrid climate, “cool and himefinn The Women wore a 10 ^ 

simple was the rnle in old Egypt. ^ ^ th a border d 

darker color along the lower edge. Over this nv- 
draped a garment called a “palla,” arranged in man. 
graceful ways, according to the whim of the wearer 
The toga worn by lads under 16 years of age an 
also by certain officials — had a border of purple an 
was known as the toga praetexta. For special occasion^ 
such as a general celebrating a triumph, a purple tog 
with embroidery was worn over a gold embroide ^ 
tunic and this became the “purple” of the emp er0 *' 
Origin of the Dress of Toda> . , 

Men’s clothing of today can be traced pretty plauu 
back to the 17th century. The long trading gannen 
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of the Middle Ages with sleeves so long that they had 
to be knotted up to keep them from dragging in the 
mud had passed and so had the puffs and sU hes 
and trunk hose and the grotesque parti-colored 
clothing of Eliza 
bethan days 
which viewed 
from one side 
seemed to be a 
costume of red 
and whte per 
haps and from 
the other side 
green and yellow 
lie doublet the 
ancestor of the 
coat had grad 
* ' ually become 

* longer and had 

buttons and but 
tonholea reaching 
stumu its entire length 
andtheiongtooso 
sleeveless waist- 
coat showed beneath The great petticoat breeches 
of the early 17th century became smaller end were 
fastened below the knee Instead of the ruffs 
and lace collars of the earlier day broad but 
plain linen collars were now worn 
For convenience innd nghor ebach 
the ordinary method of conveyance 
then the skirts of the long coat were 
turned back and buttoned in the small 








away of material When the swallow tail 
first worn the tails reached the ground 
Wigs of various hinds have been in 
use since very early tunes Queen 
Elizabeth had more than 80 wigs of 
different colored hair and more than 
3 000 gowns of strange fashion As 
an indispensable article of gentlemen s 
dress the wig began in the middle of 
the 37th century with Charles II 
The hey day of the wig came m the 
1 St h century The shapes it assumed 
were innumerable There were wigs 
for clergymen and for doctors the 
man of law wore a huge tie peruke 


Frank! bmodesintlie bneof Chi 


5 * 


these early coats 

were cut so they 
could be fast- 
ened up around 
m tma m the neck and 

ancient Gre/kj re’/l‘ pe'btpe the (fjg V shaped 
most 8 acetal costumes known jjjgfc which IS in 

all modem coats is a survival of thi3 custom Grad 
ually the coats were shortened and cut away w front 
The modem evening dress represents a further such 


and the army and navy 
a great clusterof temple 
curls with a pigta 1 be- 
hind The fashion of 
powdering the hair 
came in from France 
and continued through 
a con iderable period 
The wig is still worn in 
the English law courts 
and by the speaker of 
the House of Commons 
Washington as we 
know him from his pictures wore a powdered wig 
About this time— 1770— the high headdresses for 
women came in and found their extreme examples in 



ea ly 15th eaotufj mas la 

a Europe fancied puffed 

tcb anti p o acei shoes 
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France The bodies of these enormous structures 
were formed of tow, over which the hair, perfumed 
and kneaded with pomade, was drawn in curls and 
rolls The whole 
was freely plastered 
with powder, and 
decorated with great 
bows, ribbona, 
feathers, and flowers 
Sometimes these 
enormous structures 
were surmounted by 
a representation of 
a ship in full sail, or 
a immature garden, 
and some were bo 
high that it was not 
po sible to enter an 
ordinary door with- 
out stooping 

Durmgthe French when I»«hlon«Me An>eHc»»» w«m * 
T, , vote boon «kn<« end timed 

Revolution the nmeiun, ■ 

three-cornered hat, 

the powdered wig the pigtail, and knee breeches 
all began to go out of style and simpler fashions grad- 
ually became settled Long trousers were first worn 
by the “ breeche'less” (sans cvlotte) rabble of the 
Revolution, but they soon became a part of the con- 
ventional men’s dress of today Knee breeches, how- 
ever, are still worn in English court-dress and for 
sportswear 

Long tight trousers were the style of the early 19th 
century, and the dandy wore doe-skin trousers and a 
coat of blue, claret, buff, or brown, thrown back to 
reveal the waistcoat Until near the close of 
the 19th century it was not fashionable to 
have the trousers creased, for this was the 
mark of store (ready made) clothes that had 
lam folded on a shelf— the “hand me-down3 
With the nse of the high hat (beaver, later silk) 

>n the 1830 s, the last phase of men’s fashionable cos- 
tume w as entered Inter styles have been modifica- 
tions of the ideas launched during thi3 period 
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The great starched ruff and the farthingale are the 
outstanding characteristics of women’s costume in 
the days of Queen Elizabeth These ruffs, stiffened 
with wires and spread over concealed frames, became 
so enormous that it looked as if the head were being 
earned on a huge platter The skirts became ex- 
tended until they stood out at right angles to the 
body This was the first appearance of that cunous 
Hung’, the "hoop shrt ’ or “ farthingale," as it was 
called at that time Its next appearance was in the 
18th century, when a tight-fitted bodice, often sleeve- 
less, Burmounted great billowing petticoats, and over 
these hoop skirts the gown was draped and looped 
like a drawn curtain In 1750 the hoop petticoat 
had attained such proportions that ladies found it 
difficult to pass each other in the narrow streets of 
London and Paris The last wave of the extended 
skirt or "crinoline ’ came in the 19th century It was 
at its height in the Umted States in Civil War times, 
and echoes of it continued in the bustle and hip-pads 
even into the present 
century 

Near the equator, 
both men and women 
wear Borne modifica- 
tion of the skirt, 
-while in the more 
strenuous life of the 
Arctics, Doth men 
ind women wear 
trousers In the great 
temperate zones, the 
men have kept the 
trousers and the wo- 
men the skirts for 
the most part The 
freedom of action 
idu •« «■« time «f tb« c.v i w.r the which slacks or over- 
"L'st'eiil h«w' n w< "' * rou, ' r ‘’ alls guc has led many 

w omen to w ear them 
for certain sports and for hard work in factories or 
on farms (See also Hats and Caps, Shoes ) 
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Dressing to Suit Personality 


Fig. 1 


T7 VERY girl or woman can be attractive in appear 

ance if she plans her clothing according to proper 
principles. For clothing can be made to conceal one’s 
defects and to emphasize one’s best features. 

Broad principles, rather than hard and fast rules, 
govern style and appropriateness in clothing. Good 
designers ignore many rules. Good taste demands 
clothing that is not peculiar and conspicuous. The 
well dressed person, therefore, 
conforms to fashion, while keep- 
ing in mind her own individual 
needs and characteristics. 

The Question of Lines 
Three basic laws of drawing 
and painting are generally adap- 
table to dress design: 

1. Lines following the body 
contours emphasize and draw 
attention to the curves. If 
these are unlovely, this law is 
obviously a warning. 

2. Lines opposing the body 
contours also emphasize the 
curves by making each one seem like part of a circle. 

3. Lines cutting the contours lead the eye away 
from prominent curves and focus the interest elsewhere. 

The four diagrams on this page, all drawn with the 
same body lines, illustrate these laws. In Figs. 1 and 
2, the dress is designed and fitted to demonstrate 
Law's 1 and 2. Notice that in both these diagrams the 
curves are emphasized. Figure 2 shows that the curves 
of hips and bust seem more 
prominent when each line par- 
tially completes a circle. 

Lines that cut the body con- 
tours may be straight or curved. 

Those used in Fig. 3 are 
straight and severe. They car- 
ry the eye sharply past the large 
hip curve to an accent at the 
waist. The lines crossing the 
bust are also sharp and draw at- 
tention to a point below the 
curve. In this figure the waist- 
line can afford to be the center 
of interest, because it is small 
in comparison with the bust and hips. By drawing at- 
tention to it, we produce the illusion of smaller hips 
and bust In Fig. 4, the lines that cut the contour 
are curved. They appear more graceful than straight 
Irnes, but they produce the same effect. The curved 
lines at the neck of a dress may be created by seams 
by folds of material, or by a necklace. 

Notice that in Figs. 3 and 4 the skirt falls straight 
from the largest part of the hips. In Figs. 1 and 2 
the skirt is fitted in below the hips, making them 
more prominent. 

Besides the three laws already given, the only in- 



Fig. 2 



Fig. 3 


fallible principles of dress design are that horizontal 
lines carry the eye from side to side and broaden any 
space, and that vertical lines carry attention up and 
down, lending height. We can best understand the 
problems involved by studying each one separately. 

We may divide women into tw o groups, thin and fat. 
Thin women, tall or short, may be considered as a sin- 
gle group; and for them certain details of design should 
always emphasize the horizon- 
tal lines. The hips will be loo=e- 
ly fitted; and gatherings, extra 
panels, or pleats, as dictated 
by fashion, will soften the an- 
gular outline. The thin chest 
should never be exposed, and 
fashion generally takes care of 
this. Thin necks are helped by 
soft rolled collars, folds, laces, 
and gently rounded necklines. 
Lack of bust may be offset by- 
jabots, vertical or horizontal 
tucks or pleats, or large bows. 
Thin women should never wear 
high, puffed sleeves, because the arm exposed below 
them seems longer and thinner, by contrast. If the 
sleeves are short, they should be plain, but long full 
sleeves are best. 

The heavy- woman, whether tall or short, presents a 
greater problem. Adding cloth solves problems for 
thin women, but to add cloth in an attempt to make a 
large figure appear smaller is admittedly more diffi- 
cult. With Law 3 in mind, large 
hips may be cut by seam line 
in almost any- way- except hor- 
izontally. Lines which carry 
the eye up and away from the 
h ips are best. One narrow panel 
up the center front is, howeur, 
not sufficient, because it leaves 
a round curve on each side. In 
like manner, Law 3 governs the 
problems of the large bust; m- 
terest must be led away fr°® 
the curves. Never put tigh 
sleeves on plump, bulging arm=. 

Use, rather, loosely fitted sleeves 

which draw no attention to themselves, with a 
definite withdrawal of the interest to another point 

Like any other too prominent curve, the lordosis 
curve (sway-back) presents a problem for the dress e- 
signer. Various ways of solving the problem are. 
bloused backs; short jackets; dresses plain in fr°n > 
with no added interest or trimming; and the use ° 
shirring or fullness at the waistline in back. 

Tightly fitted cloth alway-s makes defects 
prominent. Softly- fitted material, on the other ban > 
can create illusions. For example, a roll collar is ju~ 
as effective in disguising the too plump neck as it 15 


Fig. 4 
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i flattering the too thin neck When fashion de- 
namfa closely fitted bodices or skirts or sleeves, 
ndividual necessities must alter the mode 

Differences in age must also be considered in pro- 
dding becoming clothing for fat and thin figures 
Figure S illustrates how simply the fat 
little girl should be dressed She 
must have \ertical lines not horizon- 
tal, nulemng ones, and no added full- 
ness or ruffles Figure 6 illustrates 
the principles for the thm child Hor- 
izontal lines are exactly nhat she 
needs and soft fluffy hair, slurred 
fullness at the yoke, puff slee\ es and 
dainty ruffled or pleated edges fill in 
the scant outline 

A girl a few years older presents 
additional problems The ideal char 
actcmtics of jouth are a high small 
bust, slim waist and hips, soft curves 
of face and throat If a girl has the* 



Fig 5 


advantages 

plus good taste in color and a knowledge of what to 
wear on various occasions, she need have no worries 
over clothes 

Most young girls, however do have worries and 
they are caused by problems in the tw o basic classifica- 
tions we have considered The tall gangling girl has 
prominent bones and is usually awkward Dainty 
trimmings or delicate shimngs will exaggerate her 
angularity She therefore needs fullness through the 
bust, sleeves and skirt or a large collar cuffs and 
belt. Large details of design will fill in the hollows, 
hide the boniness, and lessen her appearance of 
avvkvvardness Figure 7 shows the tall young girl 
who has grown too rapidly and has become self con- 
scious The 
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width of her face, and with her dress designed to 
produce simple vertical lines 
For the young matron or the woman of forty or 
more the main consideration 13 to "dress her age ” 
There is little excuse for the young matron who chooses 
designs with old ’ lines On the other 
/•_> I hand a middle-aged woman usually 
5 looks older in youthful clothes She 

should choose from the smart designs 
specially made for women or her age 
W hetber she has dignity, sophistica- 
tion, or motherly sweetness the gra- 
ciousness which her age connotes 
should be apparent m her clothes 
Ea«e ’ is the keynote, and it is 
gamed by the use of draped hues, 
folds and long subtle curves 
Fabrics and Color 
To achieve personality m clothes, 
we must consider other matters be- 
sides the lines of garments The most important are 
the colors and fabrics used For example, fur, soft 
fabrics and soft shades of color give an impression 
of greater luxury and delicacy than do worsteds and 
hard colors 

Cofor in relation to line is a good starting place for 
6tudy Bright colors and large patterns of color in 
dress materials make the wearer seem larger Dull 
colors and dark shades have a slenderizing effect 
Red white and orange are aggressive, they come to 
meet the eye more than the receding colors such as 
black dark blue, and dark green A touch of an ag- 
gressive color however can often be used effectively 
as a contrast to liven up a dull-colored dress 

It is generally recognized that colors also tend to 
suggest person- r 


Fig 6 


conspicuously 

thm. 

The plump 
young girl, 
whether short 
or tall needs simplicity first, and vertical lines second 
Sharp angles and straight lines will solve her diffi- 
culties Figure 9 shows the over plump girl with 
hair fluffed about the face and with full sleeves and 
strong horizontal hoes at waist and hip Her head 
and each horizontal section of her dress is a broad 
expanse Figure 10 shows the same body, but with 
the girl s hair neatly arranged to lessen the apparent 



Fig 9 Fig 10 

impression of delicacy But the 
darker blues, especially those which border on the 
blue-violet suggest intensity and power, most women 
should use them sparingly Yellow is a sunny, light- 
hearted young color, less sophisticated than the others 
purple is a "royal" hue, best on stately types Green 
which »s a mixture of yellow and blue, is cool and 
youthful Orange a mixture of red and jellow, is the 
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Fig. 13 


warmest and brightest of all 
colors, unsuitable for most wom- 
en to wear, except in small 
touches or else in fabrics which 
themselves draw attention away 
from the color, such as rich vel- 
vets or dull-finished laces. 

Colors in Combination 
Since colors do have such def- 
inite characteristics, one must be 
careful in making combinations 
of them. Some colors harmonize, 
and others do not. Inharmonious 
colors produce an effect compar- 
able to a discord in music; and 
some of these discords, for exam- 
ple, the effect of blue-violet next 
to a certain shade of red, literally 
blur the beholder’s vision. A 
combination of colors so unhappy 
I as this drowns out the person- 
ality of the wearer. When the 
y \J value of a color is altered, either 

Fig. 11 by adding white to produce lighter 

tints or adding black to produce darker shades, the 
contrast of the altered color with other colors is weak- 
ened. Thus, there is much less danger of violent dis- 
cords, when tints or shades are used in a design. 

Each of the primary colors— red, blue, 
yellow — has its “complementary” color, 
which is a mixture of the other two (see 
Color). If we place side by side two bits 
of cloth in complementary colors, we 
find that each makes the other appear 
more vivid. Thus red and green intensify 
each other; so do blue and orange; so do 
yellow and purple. A neu- 
tral hue placed next to a 
color tends to take on a 
tinge of that color’s com- 
plement. For example, a 
light gray next to red looks 
greenish. 

Complementary colors 
combine most pleasingly 
when they are of the same 
value and purity — that is, 
with equal amounts of gray 
or white added to dull them. 

In dress goods, we seldom 
End colors at their fullest 
purity, and the amount of 

gray in each naturally af- Fig. 12 

fei Wheftaor rot a’cobrfs becoming If* ^ gether - * ? rn b - v all, though obviously suited only to woffia 

p ml™ .u. 1 • . o depends upon with perfect shoulders and well-proportioned hip?,-' 



shade that there can be no 
fixed rules. 

Each person must tri- 
colors with one another 
and against the face to 
choose those which are 
best suited to her. Here 
are a few suggestions: 

Plain, dull black drains 
the face of color; whereas 
white throws color and vi- 
tality into the skin. An 
intense yellow gives the 
skin a tinge of violet 
which emphasizes its de- 
ficiencies, particularly if 
the skin is sallow. Bright 
yellow should therefore be 
worn only by a woman 
with a perfect complexion. 

To bring out the color of 
the eyes, one can use a 
large duller area of the 
same hue. The girl of florid 
complexion must be wary of pure blue near the fax’ 
for the orange complement of blue exaggerates the 
color of her skin. If she wears red-violet, the jellov- 
green complement will be flattering. 

Colors differ in different lights. Mod 
artificial lights are softening; a colorwbich 
is too vivid by daylight may be vey 
becoming at night. 

Adapting Styles to Personality 
The idea of modifying current strife 
to suit one’s personality is scarcely more 
than a centurv old. In earlier dav 


women of all ages and 
shapes wore the same stjles. 
Changes in fashion _ mss 
brought about to suit the 
individuality of queens EE- 
high ladies of the court 
Everyone else followed 
whatever fashion the ro.>“ 
idiosyncrasies dictated. 
New modes were genera-o 
named after the histoy- 
period or after the onp- 
nator, and much of their C 
fectiveness lay in their con- 
trast with the styles 'rise- 
preceded them. ,, 

An example of a style 


^ - "color That 


that of the Empire period, 1S04-15 (Fig. H)- 6 ' 

forms 


matches these features or that ., 1 ,,,.. , , — - c (juwu, — ; 

them is suitable. Thus no color is likelv to 11 °. quislte sim phcity was in startling contrast with f° 

becoming to a blonde, a redhaired rirl and x Tmhy extravagance of fabrics and jewels, as well as 

But so much depends on subtlediffercnrl S? style which followed it-the Eugenie ennok- 

mfferences of tint or (Fig. 12). The billowing Eugenie hoopskirt is sad 
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to have been adapted from the farthingale style of Styles in hats change rapidly The hat styles of 
Elizabethan days to conceal the figure of the Empress our mothers which we laugh at today may tomorrow 
Eugdnic when she was expecting a child Thus the agam be in the height of fashion But hats like 
whim of an Emi ress completely changed the style for dresses now have individuality and every modem hat 
thousands of women and girls style leaves room for personal adaptation To choose 

As recently as tie early 1920s current fashions a becoming hat a woman should stand before a * " 


were often rigidly fol- 
lowed whether or not 
they wore becoming 
(Fig 13) The dress 
hung from the shoul 
dors like a sack and was 
often further disfigured 
by added width at the 
hips A style of this 
kind is not only unat- 
tractive but by its very 
design is rigid and in 
capable of adaptation 
to different figures 

Styles have become 
increasingly flexible m 
recent years and any F*S 
woman can find clothes 
easily adapted to her 
own needs among the 
widely diversified 
styles of today 

Choosing Hat ^ 

Designs 

Lines color and fab- 
ric are as important in 
hats as in dresses If 
the lines of a hat are 
to do their best for the 
wearer s face and con 
ceal its defects in 
shape they must be 
chosen according to the 



The too round face 
becomes less full if the 
hat has sharp cutting lines The hat of 2899 (Fig 


and other , ketch,. vMh th . ar AWNWf b « 

Department of Drat Dawn of the Art Intitule of Chicago ) 

entire effect It should be suited to and not compete 
with the dress Since jewels semi precious stones 


length mirror and see 
the hat in relation to 
the lines of the figure 
and the lines and color 
of the costume as well 
as m relation to her 
face She si ould note 
the effect from both 
sides and from the back 
An excellent way to 
judge the costume as a 
whole is to stand in 
front of a strong light 
so that only the shadow 
or sdhouette of the fig 
ure is shown m the 
Fig 15 fuff length mirror Sd 
houettes should have 
a general harmony of 
mass and line and one 
strong point of inter 
est Next one should 
stand facing the light 
and the minor to be 
sure that there are not 
too many different fab- 
rics in the ensemble 
and no conflicting 
types of ornament 
Jewelry should be 
chosen w ith ev en great- 
er care than its back 
ground if that is pos~ 
y - 7 sible for the jewelry 
may become an exqui 
site addition to a cos- 
may ruin the 


excellent example with all lines leading mth the dress brnee jewels semi precious stones 
Ant e J np metals are worn for thelr brilliance luxury 

» and out from the face If you cover » P^^ty they should ^comc the center of 

interest For that reason strikingly different pieces 


the eye up and out from the face 
hat you will notice how much fuller the features seem 


th, ha fill, mTh,YoiE«Tth, ribbon 1<»I» «■ 

lines are therefore broadening Figure 16 show 8 a 
perfect ov al face surmounted by an Empress Eugtme 
hat that would not be becoming to round long or 
heavy faces The true oval face wears any bat well 
because there are no defects to overcome The 
square face is usually strong and needs a boldly 
des gned bat such as that shown in Fig It A hat 
of this kind (style of 1905) softens the too strong 
face and makes it seem smaller 


Accessor es are the final test of good taste and 
grooming They may become the most interesting 
part of the costume or may lack special interest as 
style dictates but to the observing person they deter 
mine the success of the ensemble A new dress may 
fail completely in its effect if judgment has been used 
too sparingly in selecting the accessories or if shoes 
stockings bag or gloves are not suitable for the 
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When DROUGHT 

Farmers 


Scourges the FARM LANDS 


D rought. 

count upon a certain 
average amount of moisture 
year after 3'ear. They choose 
their crops to fit the rainfall 
of their region; for example, 
cotton or corn for a fairly 
moist area, hard wheat for 
a drier climate. They graze 
cattle on land too dry for 
wheat They plow’ and sow’ at 
different times and in differ- 
ent ways to meet the probable 
amount and time of the 
greatest rainfall 
Every year brings farmers 
anxious days, unknown to 
most city dwellers, when they 
search the sky for rain clouds 
or for a let-up of ram. Ex- 
cessive moisture brings rust, 
bhght, and mildew to the 
crops or delays plowing. But 
the farmer most fears 
drought, which may shrivel 
his crops and kill his live stock 
by starvation. 

Plants, animals, and men 
are distributed over the face 
of the earth in W'ays deter- 
mined by the usual rainfall, 
and their w elfare depends not 
only on a sufficient amount 
of rainfall, but on rain at the right season. Com 
thrives best with abundant rains in July; cotton needs 
showers in May. Drought may plague a region even 
w hen the total rainfall for the year is large. 

The variations of rainfall from place to place and 
from year to year used to be regarded as a hopeless 
puzzle. Yet scientists now believe that the varia- 
tions may follow a pattern. They hope to discoier 
this pattern so that they will be able to forecast 
droughts. Weather bureau records have not been kept 
long enough to be of help. They serve, however, to 
check the accuracy of natural weather records which 
scientists use for more ancient information. 

Clues to Droughts in the Past 
The most exact natural record of w eather is found 
in tree rings. TJsuallj’ a tree adds a separate laver 
of w ood to its tmnk each 3 ear. These rings are thick 
in years of plentiful moisture and thm in dry 3-ears. 
IVhcn a tree is cut down, the sequence of wet and 
dry 3 ears can be read backw ard from the outermost 
ring. Some 3’ears, however, there may be more than 
one ring, partial rings, or missing rings due to fire, 
drought, frost, or disease ( see Trees). False rings 
may be detected because they have fuzzy rather than 
clear-cut outer edges This tree-ring record won 



The parched, cracked soil tells its own story of what 
drought does to the land, just as the dying corn tells 
of the nun it brings to men whose living is in crops. 


widespread noticewhen it was 
applied to the giant sequoias 
of California by Ellsworth 
Huntington, Ernst Antevs, 
and A. E. Douglass. Se- 
quoias sometimes live to be 
about 4,000 3’ears old (see 
Sequoia); hence they afford 
a tree-ring record that reaches 
back to early historic times 
For shortei spans, scientists 
use other trees, mam of 
wliieh react to weather con- 
ditions more reliably than the 
sequoia. Professor Douglass 
has carried records back in 
the southwest to ad. 11 bj 
stud3Tng tree rings of wood 
preserved in ancient pueblo 5 . 

Changes in the shore lines 
and levels of lakes also help 
in these studies. Goose Lake, 
on the boundary between 
California and Oregon, pro- 
vides an interesting example 
of such changes in recent 
times. Pioneers, on their waj 
to find gold in California in 
1849, wore great ruts along 
the edge of this lake. Then 
for half a century wetter 
weather caused the lake to 
rise and cover the tracks un- 
til the3’ were almost forgotten. During the droughts 
of the 1930’s, however, the lake level fell again, 
exposing these old tracks. 

Owens Lake in California is salty because it has no 
outlet, and receives salt brought in b3’ rhers 3 car 
after year. But scientists compute that it has gamed 
all the salt it contains in not more than 2,000 3 - ears 
Hence 2,000 3’ears ago the lake must have had mi 
outlet. The only outlet to be seen in the surround- 
ing mountains is 100 feet above the present lake lex el, 
so rainfall must have been great enough in that re- 
gion 2,000 3’ears ago to maintain the lake at that lex e 
In early times a wall was built near the Caspian 
Sea to keep out nomad inx’aders from Asia. Histor) 
records many occasions since then when the wall xx as 
submerged by the sea, and others when it stood far 
above the sea. This too is evidence of changing 
rainfall. 

The bottoms of many lakes hax r e been filled "it 
silt, a new la3 T er being added each 3 r ear after the P 6 " 
riod of high water. In x\ T et 3’ears, these la3’ers, cal 
varves, are thicker than when formed in dry y car - 
Thus, like tree rings, varves record rainfall. r 

Palmyra, in the present S3Tian Desert, lias £carc ^_ 
1,500 inhabitants; but in ancient times it was a 6 
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den city which is estimated 
to have had a population of 
150000 Only a great change 
in rainfall could have caused 
Hich a loss of population 
In Yucatan and Guatemala 
on the other hand we find 
the nuns of a Mayan civih 
zation in a region now so 
damp that it is almost un- 
inhabitable 

Lake dwellers once built 
their homes on stilt9 rising 
out of the Swiss Lakes (For 
pictures see article on Man ) 
When the water rose or fell, 
new houses had to be built 
Whole senes of such ho ises 
have been found by arche- 
ologists some high built in 
wet times and others low, 
built in dry times 

Drought Periods 
and Migration* 

All this evidence taken to- 
gether, convinces scientists 
that wet years come in 
groups followed by groups 
of dry years These changes 
are called cycles and if only 
they came regularly we 
could forecast wet and dry 
years accurately So far no 
regularity in these cycles has 


THIS TREE TELLS OF 1 341 WET AND DRY YEARS 



Hew York City shows how tree 

• section cut from ■ sequoia 

ray year of »>« 


in*CaSoroia for centuries 


regularity in these cycles nas | ; * M N.tutsi History m .«» * 

been established The only C conditoos through cromr^Ij* t' 

£ to ,£‘SS i .£* , “ —a— 

gradually Scientists might be able to fnreca ^" e sorDe times receiv es moisture enough for farming and 

drv vears it they knew what causes such changes This * receives scarcely any rain at all The land 

is lev el or rolling With no trees or boulders to hinder 
Sowing In favorable years short grass flourishes 
andTunng many past centuries this grass has made 
the soil fertile with humus from its decaying rooH 


problem is being studied intensively 
beginnings of success have been won {see CM) 

On many occasions throughout his tone UmeS A great 
hordes of nomadic peoples have cor °® settled m 
•tuck end deet.oy 1,™.'™““"’ 


... humus irom us “wayi'b j 

liS “.id dntr'w comn.un.tm ,« tun. P »d by the prmne «nd 

moister lands tl, id a u„t op homeote.d turn then, 

movements must have been the nnult rf drought, m T| „ „ tb , go = end 90 . peea 


„o. People) 

srzgl “nde? eucb c— 

millions of people may starve to deatn 


nok up homestead [arms mere 
Then in the 80 s and 90 s great droughts came lasL 
, ears Corn wheat cotton and grass abke 

^.the^ Cattle died fanners moved elsewhere 

But wet y ears came again Crop prices rose as city 
population grew f.ew settlers took up the abandoned 
popular 6 farther into the danger zone 


hen drought strikes Under s population grew r»ew s , one 

millions ol people mu, ^ S „. ra £- P-* ^ «• ,“‘°,“ey tTbSS 
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evaporating. Even during the droughts which oc- 
curred during the first World War, high prices gave 
dry farmers a good living. 

Beginning about 1930, however, a new dry period 
set in, this time accompanied by low depression prices. 
In 1934 the whole Great Plains area, together with 
many other parts of the United States, faced com- 
plete crop failure. Crop damage totaled as much as 
5 billion dollars. In 1936, drought struck again, with 
even more disastrous results. In one state, three- 
fourths of the population needed government relief. 

Everyone Suffers When Drought Comes 

The great droughts of 1932 and 1934 found the 
United States with a large surplus of food stocks 
raised in earlier years. These carry-overs saved the 
country from food shortage. But for years the carry- 
overs had been depressing farm prices, thereby impov- 
erishing farmers and lessening their ability to with- 
stand drought losses. When the drought of 1936 came, 
the carry-overs had been reduced to normal and food 
prices rose sharply; but the rise did not benefit 
drought-stricken farmers who had nothing to sell. 

Higher food prices worked injury upon city dwellers. 
They were hurt also because impoverished farmers 
could not buy city-manufactured goods. Thus every- 
body loses when drought strikes. 

How Drought Hurts the Land 

The greatest injury is done to the land itself. 
Lands subject to drought usually have a natural 
cover of grass alone. Trees do not thrive there. The 
grassy carpet acts as a natural protection against 
some of the evil effects of drought. Even though the 
grass may be dying from drought, the roots bold to- 
gether for some time and protect the topsoil from 
being washed away by rain or blown away by wind. 
When the moisture comes again, the roots usually 
revive, or dormant seeds sprout, and the grassy 
blanket is soon restored. 

But when the plow has removed the natural blanket 
of grass from the prairie, drought may strike a deadly 
blow. Dry-farming methods reduce the topsoil to a 
powdery fineness. When dry, it is easily blown away 
by the wind. At first sheets of it are peeled off; then, 
along lines where the winds are strongest, gully-like 
blouoitts may develop. If this wind erosion continues, 
it strips the land down to barren clay and ruins it 
as farming land for years to come. 

In 1934 and 1936 wind erosion stripped earth from 
thousands of square miles of rich farm Land and pas- 
ture. The region from the Panhandle of Texas north to 
the Dakotas was nicknamed the Dust Bowl. Starting 
in 1951 drought again became so severe that, bx 1955 
some 13 million acres were “dusted out.” That was al- 
most equal to the area of West Virginia. The drought 
struck most heavily m Wyoming, Colorado New 
Nebraska, Kansas, Oklahoma, and Texas. 

This wind-dri'-en topsoil may become heaped up 
elsewhere and compacted into firm deposits called 
torn. Loess makes excellent soil wherever formed. 
But usually the dust is spread too finely to benefit 


other land, and much of it is carried by wind and 
streams to the ocean, where it is lost forever to the 
land. Meanwhile, if the subsoil is sandy at the site 
of the damage, the wind may set in motion great 
heaps of it, called dunes. Such rolling dunes may 
bury' good soil or even farm buildings (see Sand). 

Grazing land may be ruined by drought in much 
the same way. If a stockman tries to feed too many 
animals on his land or to feed the usual number in 
a year of deficient moisture, the excessive grazing 
destroys the tender new shoots of grass, and eventually 
the roots as well. Then w ind erosion can start its 
harmful work. 

When rainfall comes again, it increases the damage. 
The cox'erless land cannot resist the wash of watei 
that drains toward the streams. The topsoil is under- 
mined in sheets (sheet erosion), and soon gully 
erosion, along lines of the greatest drainage, cuts the 
land and makes plowing and planting impossible. 
(Arc Conservation.) 

Droughts also cause enduring injury by lowering 
the level of the underground water supply, called the 
uater table. Under normal conditions, the water table 
is near enough the surface so that plants haring 
long tap-roots can draw upon it. Other plants can 
obtain moisture from a higher level of soil, which 
is kept moist by rain and by capillary attraction of 
water from the water table. But when rain does not 
come, the water table sinks, the soil abox-e it be- 
comes completely dry, and plants lose their last 
chance of getting water. Also, as the water table 
falls, wells go dry, navigation and city water supply 
dependent upon streams suffer from lowering of water 
in the streams, and sewage disposal in streams be- 
comes difficult. 

Go\ eminent Measures to Combat Drought 

Ever since the Ear West was settled, the govern- 
ment has been more or less active in fighting losses 
due to drought. One of its earliest measures was find- 
ing drought-resistant food plants which could be 
grown with reasonable safety in regions where ram- 
fall might be deficient. Expeditions went as far as 
the great dry plateaus of Tibet to find such plants. 
Ixanred and durum w heat are among the results of 
the search (see Wheat). 

Persistent efforts were made to train farmery m 
wise use of land in areas subject to drought. Wind 
and water erosion can be held in check by plowing, or 
listing with a combined disk and plow, in such fash- 
ion as to leax'e good furrows on the ground, instead 
of disking the surface to a powdery' fineness. The 
furrows catch soil as it starts to blow, and also catch 
surface water, especially if the furrows on sloping 
land are plowed horizontally, so that each furrow is 
lex el throughout its whole length and lies squarely 
across the path of the w ater as it starts to drain down- 
hill. This is called contour plomng. 

Farmers were urged not to undertake too ambitious 
programs, or to contract debts which could only be 
paid off by getting continuously' good crops. Unfor- 
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DROUGHT HAZARD VARIES THROUGHOUT THE UNITED STATES 


DROUGHT HAZARD 

Rar* (Suporhumid) 

I Exceptional (Humid) 

HHm Moderate (Subhumid) 

Frequent (Sem orid) 

Chronic (And) 

Ftrmeti must expect drought at some tune at ottwh*!' bate 
lew purls o! tbo United Ststes In general ■» one I «”'* “®“ 
the Atlantic coast to the Rockies the possibiUnol drought 
Increases Growing crops involves little drought risk w the 
superhumid Northwest tte Appalachians the humid Rest ortho 

tunately, the government in the Erst World War urged 
fanners to grow wheat in the drought zone After the 
war the farmers remained and tned to make a living 
on land fit for cultivation only at wartime prices or 
tilth the help of unusually favorable weather 
The government’s preventive measures and the 
farmers’ precautions did not come in tune to proven 
distress in the droughts of the 1930 s In those years 
the government devoted most of its efforts to measur 
intended to lessen immediate hardship 

Emergency Relief and Permanent Policies 

Loans were made to farmers who were in temporary 
difficulty to help them maintain their live stock and 
to plant crops the following year Live stnc was 
bought and slaughtered for relief use or shipped to 
greener pastures The necessary minimum ol leea ior 
live stock was shipped into stricken areas 
Farmers hopelessly m debt were given direct reUef 
or work relief Much of the work relief consisted of 
building dams to stop erosion and to conserve gro 
water, creating artificial lakes to increase t ® a 
able water supply planting trees digging we 
arranging supplementary irrigation canals l*e 

gation and Reclamation) 

As part of the program for the future farmere on 
submarginal farms or farms which even in good years 


„* so often mixed la with moist years of plentiful reinfelL 

did not return a profit, were helped to find better 
locations The abandoned farms were returned to 
grass for grazing planted with trees or turned into 
wild life refuges (see Conservation) All these meas 
ures were part of a broad program to restore conditions 
that would protect the land from the related ravages 

of drought flood and erosion— ravages which might 

if left unchecked destroy in time the fertility of 
America s great fanning regions . 

In the 1930 s the Great Plains Agricultural Council 
was established with headquarters at Manhattan 
Kan It is made up of federal state and land grant 
college officials Its purpose is to form a long range 
program for agriculture on the Great Plains 

Congress in 1938 created a Federal Crop Insurance 
Corporation Through it a farmer may wre n 
crops against such natural hazards as drought but 
some cannot afford to pay for such protection In 
19 >4-55 the government again gave emeigency aid to 
tamers in the drought areas In 1955 the Secretary 
of Agriculture called a meeting of governors of the 
Dust Bowl states to work out long range recovery 
plans Until such a program can be carried out the 
only way for the individual to avoid drought loss is 
to avoid cultivating land subject to drought or to 
mo mutable farming methods for that land 
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DRUGS. Helpful materials that go into medicines 
are called drugs. These used to be chiefly crude vege- 
table extracts or mineral salts. Doctors prescribed 
them without knowing much about how they worked 
or how large a dose to give. But in the 19th and 20th 
centuries, the science of drugs developed along with 
chemistry. Scientists learned to separate vegetable, 
mineral, and animal materials into their various 
parts and to identify the part that acted on the 
body — that is, they isolated the actiie principle. 
Then they made many tests, often on animals, to 
learn exactly how much of the principle produced the 
desired effect. This enabled them to make pure drugs 
of known strength. 

Scientists also studied the chemical structure, or 
formula, of the active principles of drugs. Knowing 
the formula helped them to understand the action of 
a drug. Sometimes it enabled them to synthesize (make) 
the drug. This term comes from the Greek words sijn, 
“with,” and iilhenai, “to put.” When a chemist syn- 
thesizes a drug he puts together the chemical elements 
or compounds needed to make it. If he can do this 
he does not have to depend on nature to make the 
drug. 

Some synthetic drugs are exact copies of the active 
principle in a natural drug. Synthetic adrenalin is 
an example. Adrenalin, or epinephrine, is the active 
principle of a certain part of the adrenal gland. It 
stimulates the heart and sympathetic nervous system. 
Synthetic adrenalin is a copy of this active principle 
and has the same effect. 

Some synthetic drugs are substitutes rather than 
copies. They often improve on the original. Procaine 
hydrochloride (commonly called novocaine) is a bet- 
ter local anesthetic than cocaine. Certain synthetics, 
including the sulfa drugs, are not substitutes or copies 
but are drugs invented by man. 

As a rule, synthetic drugs change less than natural 
drugs with age and changes in temperature. They are 
cheaper to make. They do not require plants from 
foreign lands, or rare minerals, or animal products. 

Doctors usually classify drugs according to their 
effect on the human body. Narcotics deaden pain and 
produce sleep. Anesthetics cause loss of consciousness 
when general and deaden sensation in a given area 
when local. Scdatiies and hypnotics calm nerves, re- 
duce pain, and induce sleep. Antiseptics, germicides, 
and antibiotics fight infection. Doctors often group 
them as anti-inf eciiies. Hormone preparations are ex- 
tracts of animal glands or of gland secretions, or syn- 
thetic substitutes. They act like the hormones produced 
by human glands. Antipyretics prevent or low er fever. 

The drugs of recognized value and known composi- 
tion in America are listed in the ‘United States 
Pharmacopeia’, designated as the legal standard by 
the Pure Foods and Drugs Act of 1906. All drues 
prepared according to the formulas of the ‘Pharma- 
copeia’ bear the stamp “U. S. P.” upon box or label 
lew drugs, however should be employed except on a 
physician’s advice. Only a small number are specifics 


— that is, adapted to cure or prevent some special 
disease as quinine cures malaria — and most of them 
are injurious if taken in large quantities or for long 
periods. (Sec also Anesthetics; Antiseptics; Narcotics.) 
DRUM- Probably- the drum is the oldest musical in- 
strument. Primitive tribes still use drums to call 
the warriors together for battle, to keep time for 
singing and dancing, and to accompany religious 
ceremonies. Such primitive drums are often logs hol- 
lowed out and slit down one side. Drums of the civ- 
ilized world, however, all have at least one head 
made of the dried skin of an animal. Vellum, made 
from the skin of a young calf, is the best 

The drums of orchestras and bands fall into three 
classes: first, those made of a single skin stretched 
over a frame which is open at the bottom, such as a 
tambourine; second, those in which the skin i? 
stretched over a closed vessel, such as the kettledrum; 
and third, those having two heads, one at each end 
of a cylinder, such as the bass drum. 

The kettledrums, or timpani, are the most impor- 
tant in the orchestra today. Vellum is stretched 
over a hollow hemisphere of metal; the skin is held 
in place by a ring that can be tightened or loosened 
by means of screws so as to raise or lower the pitch 
Kettledrums are played in pairs, tuned to the tonic 
and dominant notes of the scale. Three kinds of 
drumsticks are used : one with sponge tips for soft 
•-trokes, one with leather tips for medium, and one 
with wooden tips for loud, sudden tones. 

The bass drum and the snare drum do not produce 
tones of an}- definite pitch. The booming thud of the 
bass drum marks the rhythm and emphasizes climaxes 
Certain types of jazz music make use of the b3ss 
drum with traps — noisemakers such as cymbal', 
wooden blocks, and tom-toms. The snare drum is so 
called because snares of catgut string or wire are 
stretched across the lower head to make the tone more 
brilliant. In the orchestra the stirring roll of the 
snare drum is often used in crescendo passages. The 
military drum, or street drum, is a snare drum much 
used in marching bands. (For pictures of drums, 
see Musical Instruments.) 

Drummond, Willi ui Henry (1S5-4— 1907). The 
wild rugged beauty of Canada, and the spirit of ro- 
mance and adventure, now fast disappearing, will 
always remain fresh and fixing in the verses of the 
Canadian poet-doctor, William Henry Drummond 
Above all he has caught the spirit of the habitant, a; 
the French-Canadians of the farms, woods, and lum- 
ber camps are called. He has made these simple 
hardy people speak in their oxvn French-Englisb dia- 
lect. making them all the more real and lovable 
through their broken speech and rex-ealing the true 
heart beneath the rough exterior. 

Bom in County Leitrim, Ireland, Drummond 
xx as taken to Canada by his parents when a boy. He 
worked for a time in the telegraph service at Bord-J- 
Plouffe (Quebec proxince) in the center of the lumber 
trade, and there for the first time came in contact 



157 


DUBLIN 


with the t ’oyageur and the habitant When, after his 
graduation from McGill University and Bishop's 
Medical College, he entered upon the practice of med- 
icine, he chose a little community m which there were 
many of the French-Canadians, together with Indians 
and half-breeds Robust and athletic, fond of sport 
and of outdoor life, he delighted m the companion- 
ship of the people who Uved close to nature He won 
their friendship by bis sympathy and understanding, 
as well as by the multitude of good deeds for which 
he, as a country doctor, found opportunity After- 
wards Dr, Drummond became Professor of Medical 
Jurisprudence at Bishop’s College in the same prov- 
ince, and won many honors, but his proudest title re- 
mained simply “Habitant Drummond ” 

Drummond a poetical works appeared In the following 
to! otncs The Habitant and the French-Canadisn Poems 
(1897), 'Phil o-rurn s Canon and Madeleine Vercheres* 
(1898); "Johnnie Courteau and Other Poems (1901) The 
Voyageur and Other Poems (1905) ‘The Great Fight (1908) 
Dkvden, John (1631-1700) One day near the 
close of the 17th century a little lad was brought to 
Will 8 Coffee House in London, the gTeat gathering 
place for literary men, to gate upon the greatest 
writer of the time That little lad was Alexander 
Pope, and that great man, whose ideas of poetic com- 
position he was to follow and carry still further, was 
John Dryden, — poet, cntic, and essayist 

Dryden taught that correctness, polish, and ele- 
gance, rather than originality, imagination, and feel- 
ing, were the essentials of good poetry He chose the 
regular heroic couplet (two lines of iambic pentameter 
rhyming together) as "fittest for discourse, and near- 
est prose ’’ His age was indeed an age of prose, and 
although he exerted a greit influence on the poetry of 
his own period and the one which followed, his most 
permanent influence in English literature has been 
not in poetry, but fn prose. Indeed modern English 
prose style may be said to begin with Dryden, and 
although we no longer place him with the first of the 
poets, he is still regarded as a great cntic 

Many of his lines have passed into the currency 
of everyday speech, as for example 

Nona l«t the brave deserves the fair 

Men me but children of a tarter Rtavrth 

Few know the use of life before "tia past 

Boro m the little village of Aldwmkle w Northamp- 
tonshire, he came of Puritan stock, and his first im- 
portant poem was an elegy on the death of the Puritan 
leader Cromwell, but he turned Royalist and wel- 
comed King Charles II with another poem, ‘Astraea 
Redux' Later he also changed to the Roman Cath- 
olic faith, which he defended in an allegorical poem, 
"The Hind and the Panther’. 

For a long time Dryden wrote only plnys—bom- 
bastic heroic tragedies, and comedies which reflected 
the low moral tone of the day He also wrote several 
personal and political satires, of which 'Absalom and 
Achitophel’ is the most powerful m English literature 
He made translations from the Greek and Latin 


classics, and wrote a number of critical essays m the 
form of prefaces to other works But of all his works, 
his beautiful odes, ‘Alexander’s Feast’ and ‘A Bong 
for St Cecilia's Day*, are the favorites today, 
Dublin (in Gaelic, Baile Aiha Chath), Ireland 
Battles and sieges riots and rebellions crowd the long 
story of Dublin, the capital and largest city of the 
Republic of Ireland The story is filled also with the 
names of great men—' Wellington Swift, Steele, Moore 
Sheridan, Emmet, O’Connell, Parnell, and scores of 
others Dublin has been the nursery of Irish genius 
from the early centimes of the Christian Era 

It is a spacious and leisurely city, with stately old 
mansions, splendid public buildings, and wide green 
squares But for a city of its sub and importance, 
its industries are few Politics, literature, and social 
activities have occupied the attention of its inhab- 
itants rather than commercial pursuits Brewing 
distilling textile manufactures, ship-building and the 
exporting of farm produce are the chief industries 

Dublin lies near the center of Ireland s east coast 
at the foot of the high rugged promontory of Howth 
la the heart of the city is the 20-acre park called 
St Stephen’s Green A short trip thence brings you 
to O’Connell Bridge, one of a dozen bridges over the 
Liffey River, which cuts Dublin from west to east 
The river is lined on both sidea by massive quays 
nearly all built of granite 

O Connell Bridge links the famous 120-foot wide 
Sachville (or O Connell) Street on the north side of 
the Liffey with the district to the south where lie 
many of the shops and public buddings Here are 
the huge colonnaded semi-circular Bank of Ireland, 
lormerly the lush Parliament House, and the large 
group of buddings comprising the University of 
Dublin The aristocratic section comprises much of 
the eastern half of the city, toward the bay In dismal 
contrast to its mansions and splendid squares and 
terraces is the squalid slum district, with its crooked 
streets and wretched hovels, in the southwestern part 
of Dublin # 

Among the histone bull dings the chief is the Castle 
originally built in the 13th century and formerly the 
seat of the Irish government Notable also are the 
Protestant churches, St Patrick’s Cathedral and 
ChnstChurch St Patnck’s though m a poor section 
of the city, is a magnificent Gothic structure com 
menced between 1220 and 1260 Its most famou-, 
dean waB Jonathan Swift Christ Church, in the early 


English Gothic stjle, was founded in 1038 by a Danish 
king of Dublin There are many beautiful Catholic 
churches and numerous monuments and statues 
Many ol Dublin » finest buildings were wrecked in the 
revolt of 1916 when an lush republic was prockunjed in ex 
pectation of German aid to be brought by Sir Roger Case- 
ment and in the rebellion of 1922 Nearly the whole of 
SsclrvoUe Street was reduced to ruins PhoeW* Park a 
magnificent wooded area of 2 000 acres with W** 1 herds of 
deer is just outside the city It was the scene jn *882 of the 
assassination of the chief secretary for Ireland and his 
undersecretary Population (1951 census) 623 *88 
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A FAVORITE among BIRDS the World Over-The DUCK 




i 


Ducks are known the world over ns eipert fliers, swimmers, and divers. Here a flock is pattering over the surface of a pond 
preparing to take oS. The picture shows the type of marshy waterway which certain ducks like for their home. 


|~\UCK. A familiar sound of nearly every farm and 
barnyard is the quack-quack-quack of the ducks. 
Their clumsy waddle on land is a contrast to their 
easy grace in the water and the speed and beauty of 
their flight. Flocks of wild ducks winging their way 
southward in the autumn mean that winter is drawing 
near and the hunting season is open. Both wild and 
domestic ducks are valued for their delicious flesh. 
They are also 


raised for their 
eggs and for 
their down. 

Mallards, 
wood ducks, and 
a few others nest 
and raise their 
young through- 
out North Amer- 


A DUCK'S SIEVELIKE BILL 



The fringe on the biU of some’ duck, 
strains out water but holds food. 


ica. But most of the wild ducks breed from the Cana 
dian border states to the limit of trees in the Fa 
North. The Central and Southern states know then 
chiefly as winter residents. Some of them migrate t< 
Mexico and Central and South America Their stn 
in the South is brief. As soon as the ice brea^ up L 
the northlands, they start “back home” a-ain— t. 
woodland pond and forest-bordered streamT marsh 
lake shore, and seacoast. 

Ducks are well dressed for a life in icy waters. Th 
outer coat of closely packed feathers is made water 
proof by oil from a gland near the tail. Beneatl 
this coat is an inner dress of thick down. The webfee 
have no nerves or blood and so do not feel the cold 


The male bird, called the drake, lias showy plum- 
age. The female, known simply ns a duck, wears feath- 
ers of dull brown barred with black. The wing patch, 
called the speculum, is usually colored. The ducks 
feet and legs are set far back on the body. This 
position is an advantage in swimming, but it makes 
the bird extremely awkward when it walks on land. It 
is an expert swimmer and diver, and in short flights 
it holds a speed record of 70 miles an hour. 

Most ducks nest on the ground, near water, in a 
hollow lined with fine plants and down from the bird? 
own breasts. The down is used to cover the eggs when 
the female is away from the nest. Only the ferns c 

incubates the 6 to ” 

eggs. The ducklings take 

to the water as soon as 
they hatch. 

Canvasbacks and red- 
heads attach their nests 
to reeds over the water. 
Wood ducks, goldeneyes, 
and buffleheads nest m 
hollow trees as much os 

40 feet above the ground. 

Encouraged by their 
parents, who clue 
softly to them fro® 
belowq the ducklings 
"parachute” out ot 

their lofty nests. Then m 

single file they form. a 
procession to the w a er. 


"TIP-UPS” FEEDING 



Some docks, like the mallard 
leed coder water by tippii 
upside down, feet aod ti 
waving in the air. 
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After the “breed ng season ducks molt or shed the r 
feathers At th s t me they cannot fly because they 
lose all ther wing quits at once (Strctly flying 
birds lose only one qu 11 at a t me from each w ng 
While the ducks are in the r tempo ary or eel pse 
plumage they are dull colored and rema n qu et n 
order not to attract the attent on of tl e r enem es 
There are about IfiO spec es of ducks th oueho t 
the world m every cont nent except Anta t ca 
About 40 spec cs occur n North Ame ca Sc c t sts 
separate them nto two nw n groups — s rface-feed ng 
and diving ducks The d t net on s b sed nu n y 
on hab ts and food although t) ere a e « j, t d JJe 
ences ui body structure The d vm d eks e a 
large lobe or web on the h nd toe of the foot 1 the 
surface feeders this lobe is absent and only the th ee 
f ont toes are webbed 

Surface Feed ng Duck* 


COMING IN FOR A LANDING 



g een he d and a wh te nng around the neck Its 
back s l o vn the bet rich che tnut the 


The surface-feed ng ducks 1 vi 
ponds and bays and slow raov ng streams 1 1 e) 1 e bl k I Tl e g i t h purple The female 
verylttle Instead they n Hard mottled brown 

feedby tipping U[ head ^ - Ru J_ « ,f, 1 th purpe w ng patch 

down feet and ta 1 m the " - ^ - £ (To petures n color see 

a r and prob ng tl e mud ■» _*) jTJv B Is Egg ) 

bottoms for shellfisl and v ^ ^Jy- 1 The blue-w nged green 

insects Or they dabble j, T vnn K e(l antl c n^raon teal 

n the water for float ng // v are the bantams of the 

duckweed the seeds and lit f ' group— about one th rd 

roots of other water plants ti & smaller than the mallard 

and inserts V ‘ They too are highly 

Mallards a e the most if 'jlf -» pnzed as food The black 

nume ous of the su face- x 11 du k often called black 

feed ng ducks They are ✓ ^ A\ vtf V _ mallard is not actualy 

found in all parts of the black but a dark brown 

Northern Hem sj here _ ** wh eak* it with black In 

Many of the domestc - 4 - . y ‘ 'J A ght the b rd shows silver 

ducks of North Amerca JV.fU. m‘.i A«"m ... [““B* shoveler or 

and Eu ope are from mal E P°° n! > U » the name given 

lard Stock From ea 1 est t me th s h rd has fum 1 ed to a spe es with a clumsy spoon-shaped b n Like 

mank nd w th appet 1 ng f ud It s the ch ef water the malla 1 t has a green head The wing patch 

fowl of most game p e erves u some of 1 ch 10 000 ia g een the under parts and s des chestnut The 

buds are reared every year The drake 1 as a glossy wood duck is the fam ly beauty The d ake s 

green blue and purple with Wh te streaks 
AT REST ON THE QUIET waters, a bove and red yel ow and wh te below 

' VimIuFm Tlie 1168,1 3 mjrkei1 wltl * a w h te line and 

- ~ ~ y . vJl|Pj has long wh te c est feathers The female 

r~~ __ WK/iU’fl is brown above and yellowish brown 

r - -v.— — \u wl 

*rwf**~ *— — v T if fat itfj Baldpates are so named because of their 

; _ . -—*»«*•«- ~ — y Hfi JJ/p,! wh te crowns The p "tail 8 eas ly den 

~ 1 1 1 iiij^ 1 jAi}fnw3 t fled by tl e long central tail feathers 

XSCSut, - 1 glo sed th green and the narrow wh te 

— . V ‘ VT'l hue up tl e r de of the neck and head The 

^Tr*f)>tii). 1 || l( uiH/IB female al 0 has sharply pointed central 

^ ^X1 S't^Ss^Tbe^sdwjTi 

‘ f bird w th buffy head 

J i\ » «vJytM Ducks That Dive for Their Food 

^ -t— i ffk pNJH 0 £j vmg du ks 1 ve on the 0 | en waters of 

— -- -a- ■ — ifi k t i. laS -Ul Li^e hkes and seacoasts They dive for 

W**‘*B. u I.tiuifo a i » a irS 6 f*«*» ?“ »»« JhiWf* tiieir food of fish shellfish and water 


in ler | bh av sh vh te finely n 
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plants. Thev feed by day and spend the night on the 
water far from shore. Diving ducks nest farther north 
than the surface feeders, to the limit of trees in the 
sub-Arctic. They winter throughout the United States. 

A few journey to Central America. 

These birds are truly deep-sea divers. On the Great 
Lakes, ducks called old squaws have been brought up 
alive in fish nets from a depth of 160 feet. Some au- 
thorities believe that they can dive as far as 240 feet. 
According to one observer, old squaws, scoters, and 
eiders use their wings in diving; others seem to use 
only their feet. 

Before going under water, diving ducks apparently 
expel the air from their body cavities. In addition, 
they further reduce their buoyancy by contracting 
the feathers and pressing out the air enclosed in them. 
They are able to stay under rater 70 to 90 seconds 
and have been known to survn e under w ater for three 
minutes During that time the bird reduces the blood 
flow to the muscles, reserving the supply mainly for 
the central nen ous system It uses oxygen stored in 
the blood stream and in the muscles. 

Some Well-Known Divers 

The cam asbach is probably the best known of the 
diving ducks It is so named because its compact, 
grayish-colored back resembles coarse canvas. Its 
head and neck are red-brown This bird is highly prized 
by hunters. Its delicious flesh is at its best w hen the 
bird has been feeding on mid celery or upon the 
wapatoo, a bulbbke root which it finds in the Western 
states It is a hardy bird, and on its autumn migration 
reaches the United States late in October. It may re- 
mam m the Great Lakes region until drh en out by ice. 
Closely related to the canvasback is the redhead. 

In the central and southern United States, the 
American goldeneye, or whistler, the scaup, or blue- 
bill, and the old squaw are the common winter ducks 
of large bodies of water. The male old squaw, like 
the pmtail, has very long, pointed central tail feathers 
The male in summer plumage is beautifully patterned 
in black and white. It becomes a mottled brown and 
white in winter plumage. The odd name “old squaw 1 ’ 
is said to be due to the ceaseless chatter of the flocks 
while they feed. 

The scaup may be recognized by its black head, 
breast and tail, and white body. The goldeneye, also 
a black and white bird, has a high, almost triangular 
head of dark, glossy green, with a large round white 
spot between the eye and the bill. The rare Barrows 
goldeneye, a native of western North America, has a 
crescent-shaped white spot on a dark purple head. The 
goldeneye is known to hunters as the whistler, be- 
cause of the whistling sound made by the swiftly 
beating wings. 

Rare Ducks of the Far North. 

A duck seldom seen in the United States, even in 
the winter, is the eider. It is beautifully patterned in 
black and white. Eider ducks are native to both north- 
ern Europe and America. They are especially valued 
for their down and their eggs. The female pulls down 
from her breast and makes a padded blanket that 


SOME FAVORITE DUCKS OF 

! „ - - 

X -I 



J 

5 





The goldeneye may be recognized by the white spot bet^eea tie 
eye and the bill on the dark green, triangular-shaped he—. 




r 






The male wcod duck, with its long crest an*! 
patterned face, is also the most vividly colored ot 
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SPORTSMEN and bird lovers 




completely co\ ers the nest If the down and eggs are 
removed she relmes the nest and lays more eggs 
repeatedly Commercial eider down is now taken onh 
from the nest and not by killing the b rd as in the 
past In Canada where the birds breed and m some 
parts of Europe down collecting is supervised by 
game wardens 

Mergansers are fish-eating d vers which scientists 
place in a separate subfamily They are also called 
shel Irakes or goosanders They d lfer from all other 
ducks m hnving a long narrow cyl nder-shaped bill 
w th sa v tooth edges The American and the red 
brex'ted mergansers are common winter ducks that 
are f un i on large lakes and along the scacoasts of 
the Un ted btates The beaut ful hooded merganser 
with ts great wh te fanshaped crest prefers quiet 
ponds and lakes and winters farther south Mer 
gansers are not hunted because their flesh has a 
disagi eeable fishy flavor 

Conservation of Wild Ducks 

On e hundreds of m 11 ons of wild ducks l \ed on the 
tnarsl cs and \uter vays of N irth America The set- 
tlen ent of tl e cont nent destroyed mill ons of acres 
of the r bleeding and feeding grounds Drought and 
flood in recent >ears and excessive hunting have fur 
thcr greatly reduced their numbers In 1946 the total 
number of w iterfow 1 fell from 80 000 000 to 64 000 000 
brd"< Of these 85 per cent were ducks the remainder 
gee«e and swans It has been estimated that if every 
family m the United States had w\V l duck for d nner 
on two successive Sundays the wild du ks would be- 
come extinct 

The Federal F sh and Wildlife Service m the De- 
partment of the Intenor regulates hunt ng in order 
to save the birds from exterm nat on Every year the 
service takes a census of the birds on their wintering 
grounds This is done by means of aenal photographs 
and also by estimated counts from the ground If 
the numbers are dangerously low the government re- 
duces the bag lim t and shortens the hunting season 
Shoot ng of certain spec es may be prohibited entirely 
until they show an increase The individual states 
may further restrict hunting at the r discretion but 
they may not increase the bag limit set by the Federal 
government 

All hunters are required to purchase federal duck 
stamps as a license to hunt The money is used to 
purchase and maintain reluges lor waterlow) and to 
enforce the laws In 1937 the Pittman Robertson 
Federal Aid to-W ildl fe bill appropriated to the in 
dividual states the exc se tax of 1 1 per cent on sporting 
arms and ammunit on This money also is used for the 
support of refuges 

A nonprofit organization of Canadian and American 
sportsmen called Ducks Unlunted was formed in 
1937 to increase the number of waterfowl It has con- 
centrated on restoring marsh® in the principal 
breeding areas in Saskatchewan Alberta and Mam 
toba Farmers donate the use of tbeir land and the 
association finances tl e build ng of dams to create 
shallow lakes with border ng marsh® Not only are 
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LONG ISLAND DUCK FARM 



ont the^onSt^^nff.ivV^ £. sapped to ponltry markets and restaurants through- 
out the coontrr- Suffolk County in Long Island, New York, is the "duck capital of the 
world A tarn like this one raises tens of thousands of birds. 

the ponds used by the ducks but they provide water 
for cattle and fish for the fanner’s table. 

Raising Ducks on Farms 

Ducks are raised commercially and for home farm 
use. They are hardy and comparatively free of disease 
and insects. They need only the simplest housing and 
get along well without water to swim in. The eggs 
are easily hatched under hens. The young grow fast 
and require little care. 

On the commercial duck farms of Long Island, New 

xork, some six million ducks are raised in a year 

about one-half the total production of the United 
States. Most of the birds are white P ekin s first in- 
troduced into the United States from China about 
18,0. Other popular breeds are the mallard; the white 
Aylesbury, another Chinese bird; and the Mu=cow 
natave to Mexico and South America. The Muscovv 
is larger than the mallard and has a small crest and 
fleshy red growths about the head and eyes. 

How Ducks Are Classified 

Ducks belong to the family Analidae. The family 
includes the swans and geese. These ducks are 
grouped m five subfamilies: surface-feeding ducks 
Analinae, include the mallard, black duck gad- 
wall, European widgeon, baldpate, pintail, ’green- 
winged, blue-winged, and cinnamon teal, shoveler 
and wood duck; diving ducks, Aytkyinae, include the 
canvasback, redhead, ringnecked duck, greater and 
lesser scaup, goldeneye, buffiehead, old squaw, harle- 
quin, Labrador, eider duck, and American, surf, and 
white-winged scoter" tH* mergansers, Merginae • the 
ruddy and mg^‘ derduc s, Oryura, of which ’only 
the ruddy dWT™® nca - north of the Rio Grande; 
and the tropW‘ d neir iicks, Dendrocyginat, which 
do not occur inw£ nd "ited States. 


Duckbill. One of the strangest 
animals in the world is the duckbill 
platypus. It has a beak like a duck, 
dense fur. and a wide flat tad It 
lavs eggs and hatches them like a 
bird, but feeds its young with milk 
like a mammal. It has four legs and 
webfeet, and lives both on land and 
in the water. 

British scientists who saw a 
stuffed specimen for the first time 
in 1799 declared it a clever fake. 
Almost one hundred years went by be- 
fore the eggs w ere discovered in 1SSI 
The find convinced scientists that 
such a creature actually existed. It 
was given the scientific name 0m- 
Ihorhynchns anatinus, meaning “bud 
beak like a duck.” The popular name 
platypus comes from two Greek 
w ords meaning “fiat foot.” 

The duckbill lives in the rives 
and streams of eastern Australis 
and Tasmania. A full-grown duckbill 
measures about 20 inches from tip o' 
bill to the end of the tail and weighs 
about four pounds. The short fur is dark above and 
silvery-grav on the bell}-. The eyes are small. There 
are no external ears. The nostrils are near the end 
of the soft, rubber}’ bill. Thus the duckbill can remain 
hidden under water and breathe with only the 
tip of the bill exposed. The forepaws are webbed 
for swimming. When the animal walks on land the 
nebs fold under the palm of the foot and expo=e 
the claws. The legs are short and the gait is clumsy- 

The voice of th&e 

AN "IMPOSSIBLE” CREATURE curious an i mS I= 

is like the growl 
of an angry puppy 
but they are a- 
ceptionahy timii 
The duckbill 
feeds by night, 
probing in n T ®- 
bottoms for earth- 
worms, crayfish, 
and water insects. 
At daybreak it 
crawls into a grass- 
lined nest, dee? 
in some mud bam- 
through an under- 
water entrance. 
The female Isys 
from one to three- 
but usually two. 

She 



The duckbill is a queer animal. It 
e d k , E , nd webfeet like a duck, 
glands like a mammal, and poison 
glands like a snake. 

soft-shelled eggs about the size of pigeon eggs. Sh® 
incubates them by holding them against her body 
with her tail. The embryos are partly developed wbea 
the eggs are laid and hatch in seven to ten dsy 3 - 
The young lap up the mother’s milk as it exudes from 
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milk glands There are no teats The young are bora 
with teeth but these soon fall out Then the sanasU 
use tough horny plates on the Bides of the bill 
The male duckbill is the only poisonous mammal in 
the world It has on its bind legs grooved spurs con 
nested by long tubes with poison glands e tuated near 
the thighs The poison closely resembles snake venom 
Probably the male uses it in fighting with other males 
during the mating season DuckbUs are rarely 
seen in zoos for It is extremely hard to keep them 
aJiyeiD captivity 

A land-dwelling relative of the duckbill is the echid 
na or spiny anteater a native of Australia and 
Tasmania and also found in New Guinea It has 
quills like a porcupine and a long tubular snout 
ft too fays eggs and feeds its young with milk The 
eggB are hatched in a pouch on the mother a stomach 
like the pouch of a kangaroo The animal burrows m 
sand or hides in rock crevices 
Both the duckbill and the spiny anteater beloDg 
to the order Monotremata the lowest order of the 
class Mammalia Scientists consider them prim tive 
types of creatures related to both reptiles and the 
earl eat mammals For this reason they ha' e often been 
called living fossils They are not a I nk between 
mammals and birds That these animals should be 
found only m the Australas an region is explained by 
the theory that these lands became separated from 
their neighbors long ages ago 
Duluth' Minn The country a next greatest port 
after New York la not on any ocean It a the harbor 
of the twin cities Duluth m Minnesota and Superior m 
Wisconsin at the western end of Lake Superior 
Here is the nation b great center for sh ppmg out 
Minnesota s iron ore and the wheat crops of the north 
west and receiving coal More than 9 000 shiploads 
carrying from 50 to 70 million tons of these com 
moditics are moved every year In peak years the 
port has handled about 75 million tons It is so 
well equipped that eveiy vessel is unloaded loaded 
and on its way within a few hours In the railroad 
yards long trams of freight cars are bandied with 
the same speed and efficiency 
The harbor is admirably suited for its pgant c task 
Its surface of 19 square miles is protected from lake 
storms by Minnesota Point projecting seven miles 
southeastward from Duluth and Wisconsin Point jut- 
ting northwestward from Superior Between the 
Points is the channel of the Superior Ship Canal an 
other channel cuts across Minnesota Fomt There 
are 21 huge coal docks 7 iron-ore docks 23 grain ele- 
vators, and nearly 50 other wharves {see Great Lakes) 
Beyond the harbor Duluth nses on terraced bluffs 
It is a year round vacation center with a healthful 
climate scenic attractions and recreation faciht ea 
Lake Superior tempers summer heat and winter 
cold The city is also a haven for those seeking re- 
lief from hay fever and asthma Parks and boule- 
vards include the 27 mile Skyline Parkway along the 
heights above the city Another point of interest is 
the Aenal Lift Bridge over the Duluth ship canal Its 
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central span rises 120 feet in 50 seconds to allow large 
vessels to pass Manufactures include iron and steel 
products electrical equipment and wood products 
.Among the city s schools are the Duluth branch 
of the University of Minnesota Duluth Junior College 
and College of St Scholastics Cultural facilities 
include Duluth Public Library Children s Museum 
and Art center Duluth Zoo Darling Observatory 
Duluth Symphony Orchestra Duluth Playhouse 
and St Louis County Historical Society Museum 
Duluth was named for Darnel Gnjysofon Sieur du 
Lhut a French explorer who reached Lake Superior 
in 1079 The first permanent settlement wag made 
ui 1853 After 1880 the city grew rapidly with 
the development of iron mming and the extension 
of railroads mto the Northwest The commisson 
form of government was adopted in 1912 Population 
(I9o0 census) 104 All 

DuMAS (du-ma ) Alexandre (1802-1870) Robert 
Lou « Stevenson once said that a quiet evening spent 
Under a lamp with Dumas s The Viscount de Brage- 
lOnne was not a silent ODe because the book was filled 
With such a clatter of horse-shoes and such a 
rattle of musketry and such a stir of talk Alexandre 
Dumas s works are among the most widely read of all 
hooks They are so filled with breathless action and 
clever talk that the world a readers read and reread 
them Yet critics have said his writings are outside 
of literature because they are often carelessly written 
and inaccurate historically 
Alexandre Dumas was born July 24 1802 m a small 
town near Pans His father one of Napoleon a gen 
erals was the son of a French aristocrat and a llai 
tian slave If s mother was the daughter of an inn- 
keeper Thus Dumas was one-quarter Negro The 
general died when the hoy was about four The mother 
was unable to give Alexandre much education and 
while still young the boy became a lawyer s messenger 
When Dumas was 20 he worked in Pans as a junior 
clerk m the estate office of the Due d Orleans who 
later ascended the French throne as Louis-Philfippe 
Dumas a love affair with a seamstress resulted m 
the birth of Alexandre Dumas the Younger on July 28 
1824 when Dumas was only 22 Dumas was inter- 
ested in the drama After several failures one of his 
plays Henn II was produced on the Par si&n stage 
Its success was great and from his obscure position 
as a clerk Dumas leaped into the limelight as one 
of the leaders of the Romantic movement Most of 
his plays Borne of which were comedies were success- 
{ j\ In the 15A0 s Dumas turned most of Jus efforts to 
wnt ng swashbuckling historical novels His modem 
reputation reats pr ocipally on these the best known 
of which are Les trois Mousquetaires (The Three 
Musketeers) 1844 Vragt ans apr&s (Twenty Years 
After) 1845 Le Comte de Monte Cnsto (The Count 
of Monte Cnrto) 1845 and Le Vicomte do Brage- 
lotme (The Viscount de Bragelonne) 1850 
Dumas wrote many plays novels essays and travel 
books The demand for hi9 work was so great that 
Dumas needed several collaborators (a not uncommon 
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practice of his time). These collaborators would do 
research, plot the stories, and write the chapters. 
Dumas would go over their work, adding here and 
there, changing the plot and characters to give the 
works that charm and movement that made his 
novels popular. Their names never appeared 
on the title pages of these works, but this omission 
was also a practice of the day. Dumas earned 
vast sums, but he spent money faster than he earned 
it. His wish to be elected to the French Academy 
was never fulfilled. He died in near povertv on 
Dec. 5. 1S70. 


Alexandre Dumas the Younger (1S24-1S95) as 
a dramatist achieved a high place in French literature, 
t nlike his father he was elected to the French Acad- 
emy (1874) and he died a wealthy man. His best- 
known play, taken from his novel ‘La Dame aux 
camelias (The Lady of the Camellias), was made 
famous m America by Sarah Bernhardt under the 
title Camille . Verdi's opera ‘La Traviata’ was also 
taken from the younger Dumas's novel. Manv of 
the younger Dumas's plays deal with marriage re- 
forms and morals. He died Nov. 27, 1S95. 

IR < K ’, F v ANCE ' An important commercial sea- 
> nk '/^ ICS m the extreme no rth of France on 
the Urait of Dover. The town was demolished in the 
evacuation of Dunkirk, one of the great actions of the 
Kfo the Ge ™ an breakthrough 
Mav os p MI>0 d n hac ! ^rendered Belgium on 
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crossed the channel and evacuated 335,000, or time 
fourths, of the Allied forces in the face of a frightful 
artillery bombardment. This was a turning point of 
the war ( see World War, Second). 

The name Dunkirk (French Dunkerque) ttwuk 
"dune-church.” It is said that St. Eloi founded a 
small church, or "kirk,” here on the sand duns fa 
the 7th century and that around this the city pew. 
In the 10th century it was fortified by Baldwin ID. 
count of Flanders. With Flanders it passed suc- 
cessively under the rule of Burgundy, Austria, and 
Spain. England held it for four years follow-fa: 
165S. but Charles II. needing money, then sold it 
to Louis XI\ . It has since been a part of Fran'-e. 

Canals and railways link Dunkirk to the rich fam 
land«. coal mines, and factory centers of France ard 
Belgium. By 1953 much of Dunkirk had been rebuilt 
and it resumed its chief industries — shipbuilding, 
shipping, fishing, iron founding, refining, and lace- 
making. Population before 1940, about 31,000; 1945 
census. 9.S69. 

D’URER, Albrecht (1471-152S). The son of an 
unimportant goldsmith, Albrecht Durer was called 
the “prince of German artists.” He was the first to 
fuse the richness of the Italian Renaissance to the 
harsher northern European arts of painting, drawing, 
and engraving (see Renaissance). 

Durer was the second son of a family of IS chil- 
dren. He was bom in Nuremberg, Germany, Msy21, 
1471 (see Nuremberg). Before being taken into hi? 
father’s shop to learn goldsmithing. he was sent to 
school to learn reading and writing. His aptitude for 
drawing, however. led his father to apprentice bin 
when 15 to a Nuremberg painter. Upon completing 
his apprenticeship in 1490, Durer took the traditional 
young artist’s trip to the art centers of Germany. E 
1494, either just before or just after his marriage to 
Agnes Trey — the daughter of a Nuremberg merchant 
he visited Venice. From that time forward tbs 
Italian influence was evident in his work. 

Back in his home city, Durer occupied himself with 
both painting and wood engraving. Paintings were 
costly, and they could be enjoyed only by the pur* 
chaser and his immediate circle. By using the new 
craft of printing, many copies of an engraving cou.d 
be made. The printings were used to educate man) 
People in religious and classical history (see Engrav- 
ing and Etching). 

In 1507 Durer made another visit to 4 enice; he re- 
mained there a year and a half. After his return be 
seems to have renounced painting as an important 
work, and instead devoted most of his time to engrav- 
ing on wood and copper. In 1513 and 1514 he com- 
pleted his three best-known copper engraving-- 
■Knight, Death, and the Devil’, ‘St. Jerome in Hu 
Study’, and ‘Melencolia' (Melancholia). 

. Durer also delved into the mathematics of prop 0 *" 
tions and perspectives and during his lifetime paE 
fished two works on these subjects. He was a fries ‘ 
of Martin Luther and several other leaders oftne 
Reformation (see Reformation). In 1520 Durer vet' 
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ed the Netherlands Everywl ere he was acclaimed 
a great artist He died in Nuremberg on Apr 1 6 
1523 (For reproductions of his engrav mgs tee 
Engraving and Etching Dance Dra vine ) 

Dyes To give pleas ng variety to dress and otl er 
things used in da ly life men dj e miter als different 
colors About 75 per cent of all dy es are used to give 
clothing and other textiles the r many colors The 
remaining 2o per cent are used to color paints stains 
van ishes wallpaper type vriter ribbons inks plas- 
tics foods paper leather rubber gasoline stove and 
shoe polishes carbon paper candles colored photo 
graphic film and many other things 

Early Dyes 

Men u ed dyes to color drawings of animals on the 
walls of caves more than 25 000 years ago An Egyp- 
tian mummy buried more than 5 000 years ago was 
wrapped in dyed stnps of linen cloth The earl est 
dyes were denved from animal mineral and vege- 
table sources An early animal dye was the Tyr an 
purple that colored the imperial robes of the Roman 
emperors This dye was extracted from a shellfish 
found in the Mediterranean Another favorite dye 
was cochineal (scarlet) this was obtained from the 
bodies of t ny dried insects (Core s cacti) found in 
Mexico (see Cochineal) Mineral dy es included oxides 
of Iron aluminum manganese and other metals 

The most used of all early dyes were vegetable 
\ egetable colors can be boiled from tl e barks seeds 
stems shoots leaves berries and roots of plants m 
eluding lichens and mosses The most-used dyes 
were obtained from ind go (for bluee) bir h leaves 
(yellows) madder (reds) logwood (blues grays dark 
reds and blacks) and cutch (tans and browns) (See 
else Birch Indigo Logwood) 

The Coal Tar Dyes 

Today most dyes are obtained from coal tar in 
recent yearn dyestuff makers have called these dves 
eynlhehc organic colors The crude* from which dyes 


are made are obtained by heating coal in closed ovens 
(»ee Coke) Coal tar is driven off (we Coal Tar 
Products) Crudes may be had by heating the coal 
tar in retorts Because various crudes boil at differ 
ent temperatures each crude is recovered by boiling 
the coal tar at its particular bo ling pont When 
punfied these crudes are either colorless liquids or 
crystals The crudes most used for making dyes are 
benzene toluene xylene phenol cresol naphthalene 
anthracene methyl anthracene phenanthrene and 
carbozol All are aromat c hydrocarbons contain 
ing the 1 enzene ring ( see Benzene Hydrocarbons) 

About 500 intermediates ( mtermed ates because 
they are the products midway in the manufacture of 
dves) are made from these crudes The intermediates 
are combined w th other chemicals such as sulfuric 
hydrochloric and nitric acids or with ammonia al 
cohol chlorine or hydrogen There are many ways 
to transform the interned ates into the variously 
colored dyestuffs About 5 000 d fferent colors have 
been sy nthesized and of these about 1 500 are su tr- 
eble for dvemg textile fibers 

The dves hive crystal forms These crystals are 
ground fine in ball mills so tl at the dye will dis- 
solve qu ckly (for picture of a ball mill see Cement) 
Dyes are sold in waterproof packages 
Why Dyes Color 

Dyes color materials because of the arrangement of 
atoms within the r molecules The color heart of a 
dye is the ehr omophor e (Greek for color bearer ) 
wh ch is made up of several atoms Dye chemsts 
th nk that there are 15 chromophores W tl n the 
chromopho e some electrons travel from one atom to 
another adding energy to some and taking energy 
from others Each shade of color has its o vn wave 
length (see Color) Atoms of a chromophore vn 
brate at the same rate as the wave length of a color 
and thus either reflect or absorb the colored 1 ght 

Mordants 

Chemically dyes may be base ac d or neutral 
Basic dyes are attracted by and cling to the acd 
constituents of fibers Ac d dy es are attracted by 
and cling to the 1 asic const tuents of fibers Neutral 
dyes need 1 e!p to enter and cl ng to fibers Because 
cotton and rayon goods have tougher fibeisi than 
v ool and silk some of the bas c and acid dyes used 
to color them also need help This help is g ven with 

moidants ta French word meaning bitng ) (See 

also Ac ds and Alkalies ) 

The mordant material b tes on to the fibers and 
when dye is added to the dye thus bonding dye and 
material together in the same manner that mortar 
bonds br eks together ith some dy es the material 
to be dyed is treated with the mordant first with 
others the mordant is incorporated with the dye 
Mordants are metallic colloids (chemically metallic 
hydroxides) for use with acd dyes and tannate col 
loids for u°e with ba* c dyes (see Collo ds) 

Applying Dyes 

Broadly speaking tbeie are two metl ods by which 
fabrics are colored One of these is by dipping the 
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material (either fibers, yarn, or cloth) in dyeing 
rats. The other is to run long lengths of fabric 
through a press that prints the color or colors in 
much the same way as a newspaper is printed. 

Where a fabric is woven of more than one kind of 
yam (for instance, acetate rayon and cotton), the 
fibers of one kind will refuse a dye that is accepted 
by the other. By using appropriate dyes, interesting 
color patterns and contrasts can be dyed into the 
fabric by dipping the cloth in different dyes to color 
the different types of fibers. 

Batik dyeing originated in ancient times in Java. 
Silk and cotton are the fabrics most used. A wax 
(made of a mixture of beeswax and paraffin) is melted 
and brushed or blown on the parts of the fabric not 
to be dyed. The lightest color is then applied in a 
cold bath (a hot bath would melt the masking wax). 
The fabric is then washed and dried. The wax is re- 
moved either by ironing the fabric between blotting 
papers or by dipping it in gasoline. Repeating this 
masking and dyeing process as often as is necessary 
to bring about the desired colors and designs com- 
pletes the batik. 

Fast and Fugiti\e Dyes 

Dye in a cloth that retains its color when the 
cloth is exposed to conditions of its use is called a 
fast dye. Such conditions include exposure to sun- 
light, washing, cleaning, exposure to acids and alka- 
lies, and hot pressing. An evening gown that retains 
its true color under cleaning (a proper condition of 
use) but which fades if placed in the sunlight (not a 
proper condition of use) is said to have a fast color. 
A dye that fades from fabric under proper conditions 
of use is said to be fugitive. 

Dyes that are fast for silk or wool probablv will 
prove fugitive when used to color cotton and'man- 
made fibers. The reverse of this will also often prove 
Dy es are specially made to color certain kinds 
of fiber and for the conditions under which the dved 
material is to be used. 


The History of Modem Dyes 
Dyeing with synthetic organic colors had its st 
in London in 1856 through an accidental discovi 

a V° ld Wi,liam H - Perkin - Under Profes 
A. \\ . Hofmann, a German chemist, Perkin was t 
mg to make synthetic quinine. He added oxygen 
aniline oil (a derivative of benzene), expecting 
mixture to yield white crystals. Instead, a bla 
tarry mass resulted. To clean his flask, Perkin soal 
this mass in alcohol, which then turned purple 
dipped a strip of silk into the mixture and it ca 
out dyed a nch, rather reddish purple. 

Perkin called his dye mauve (a French word fn 
purple color yielded by the mallow plant). Finan 
by his father and advised by Von Hofmann Per 
went rnto the dye business. (Because Perkin’s f 
synthetic dye was made from aniline oil, svmthi 
dyes were for long called "aniline dyes " aUho 
many dyes were made from other coal-ta^ prodt 
German dyemakers proved most interested in s 
thetic dyes. They originated many to replace : 


vegetable, animal, and mineral dyes. Because tie 
new colors proved less troublesome, dyed more quiri- 
ly, were cheaper, and were more fast, they were sold 
all over the world. By the beginning of the 1900’s, 
the importation of indigo, madder, and other raw 
materials for dyes almost ceased. The German dye- 
makers held world leadership in dyemaking until 
after the start' of the first World War. A blockade of 
Germany cut off other countries’ dye supplies. They 
began to make their own dyes. Today the United 
States is one of the principal dyemaking countries. 
DYNAMITE and Nitroglycerin. Nitroglycerin, the 
most powerful explosive in common use, was discov- 
ered in 1S46 by the Italian scientist Ascanio Sobrero. 
It is made by treating glycerin with a mixture of 
concentrated nitric and sulfuric acids. Although used 
as a headache remedy, under the name “glonom,” 
it proved too difficult and dangerous for practical 
blasting purposes until Alfred Nobel of Sweden began 
his experiments in 1SC2. Nobel’s brother was blown 
to pieces during the tests, and Nobel was forced to 
move his laboratory to a barge anchored out in the 
middle of a lake. Then a ship loaded with nitro- 
glycerin blew up off Col6n, Panama, and most of the 
nations of the world forbade their vessels to carry it. 
Nobel, however, refused to abandon his labors, and 
in 1S66 he was rewarded by the invention of dyna- 
mite. This is today the commonest and safest of the 
high explosives, for the first time enabling man to 
blast away great masses of rock and other obstacle 
with comparative safety. 

Dynamite consists of a mixture of the liquid nitro- 
glycerin with some absorbent substance, or “dope, 
giving it a solid form. The absorbent used by Kobe* 
was kieselguhr, or diatomite, a kind of earth formed 
by countless millions of tiny fossil plants known as 
"diatoms.” Later wood pulp, sawdust, charcoal 
plaster of Paris, and many other substances came to 
be used. Perhaps the most powerful form of dyna- 
mite is the “blasting gelatin” devised by Nobel in 
1S75. Tills contains nitrocotton colloidally dissol 
in nitroglycerin and is waterproof. Many dynamites 
use ammonium nitrate mixed with nitroglycerin. 

Ordinary dynamite is usually made in the form 1 o 
“sticks” from one to two inches in diameter and abon 
eight inches long. These consist of brown paper 
wrappers coated with paraffin to keep out moisture. 
If a small quantity of dynamite is set on fire, free ' rc 
pressure, jar, or vibration of any kind, it will | irn ^ 
but if the least blow strikes it while burning, sue a. 
the fall of a tiny- pebble, it will explode with 
violence. Dynamite is usually set off with a detons 
tor or blasting cap. (See also Explosives; Glycerin 
Dynamo. A machine for transforming mechani 
power to electrical power is called a dynamo, from • 
Greek word dynamis, meaning “power.” In its n ' 0 ^ 
simple form a dynamo is merely a loop of wire ro 
ing between the poles of a magnet and cut 
the magnetic lines of force. The modem name 
dynamo is electric generator. (See also L ec 
Generator and Motor.) 



flight have won for the eagle the title 
‘ king of birds ” From the most ancient times it has 
been a symbol of might and courage Five thousand 
years ago theSumenans of the Euphrates Valley chose 
the “spread eagle” as the emblem of their power 
So did imperial Rome many centunes later From 
Charlemagne it descended to Prussia and other Ger 
man kingdoms and later Napoleon I adopted it 
The double-headed eagle of ancient Assyria was 
used by the Byzantine Empire and 
reappeared on the imperial coats of 
arms of Russia and Austria , 

The American bald eagle was chos 
ts by Congress ta 1 782 m the emblem 
of the United States On the national 
seal the bird stands with rungs out- i 
stretched, holding a spray of olives 
in one claw and arrows in the other 
On coins, militaiy insignia, and many 
other devices, the eagle appears m a 
variety of postures — at rest or in 
flight, m side view or front view 
The Life Story of the Bald Eagle 
Only two species of eagle are found 
in the United States and Canada— 
the bald eagle and the golden eagle 
The bald eagle is the more common 
It is strictly an American bird, un- 
known m the Old World 
The adult birds are dark brovm, ex 
cept for white tail feathers and white 
plumes on the head and neck The 
early colonists, accustomed to the 
gray sea eagle of Europe, called these 
newly encountered birds “bald head- 
ed ’ (“Bald’' originally meant 
‘ white,” as m “bald faced ’ horse ) 

The female, fiercer than the male and 
several inches larger, measures about 
three feet m length and has a Wing 
spread of more than seven feet The male has a high 
clear call, cac, cac, cac The female’s cry is harsh with 
a screaming note, like a loud laugh 


between the osprey and the water Then it 
drives its victim up higher and lugher until 
the smaller bird becomes frightened and exhausted, 
and drops the fish The eagle catches it in mid-air 
The bald eagle migrates only if the water freezes 
oxer, and it returns each year to the same nest (called 
an aene) with the same mate Built on cliff or tree top 
where it will command a wide view, the nest is made 
of dead branches and lined with grass and leaves 
Each spring new sticks and lining are added so that 
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the nest increases in Bize from three feet to as much 
as eight feet in width and depth Two or three 
white eggs are laid Male and female share the 
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from rivers, lakes or seashore It feeds on dead fish 
or other carnon, supplementing this diet when it can 
with fresh fish and small game — ducks, rabbits 
squirrels, mice, and snakes Soaring high overhead, 
»t scans the shore and water When its remarkably 
keen eyes detect a fish swimming near the surface, 
it plunges down and tries to seize it But the eagle 
is not a very good fisherman It much prefers to bold 
U P the osprey, or fish hawk, and rob the other bird 
of it* catch When it spies an osprey using with a 
fish m its talons, the eagle swoops down and gets 


the eaglets are clothed in white down After a 
weeks they put on dark brown plumage Not until 
they mature— at the age of three years— do they 
add the white trimmings of the adult birds Dur- 
ing the earlier period they are often mistaken for 
golden eagles 

The Golden Eagle—Nobleet of the Tribe 
The golden eagle, a magnificent mountain-loving 
bud, is more common in the Old World than in the 
New It is found inthewestempartof North America 
from Mexico to Alaska, and is sometimes seen in the 
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East as a migrant. It is somewhat larger than the 
bald eagle, and its brown plumage is darker, except 
for taw ny feathers on its head and neck that shim- 
mer like' gold. The bald eagle has bare “ankles,” 
w'hereas the legs of the golden eagle are feathered to 
the toes. 

The golden eagle builds its huge nest on a high 
mountain crag. It is a mighty hunter and seldom 
stoops to carrion. Jack rabbits, ground squiirels, 
grouse, and rattlesnakes are its usual food, but it 


sometimes preys on the young of domestic animals 
It can carry up to six pounds in its talons. For this 
reason, the often-repeated story that eagles cany 
children away is absurd. Neither the bald nor the 
golden eagle could carry such a load. 

Eagles are birds of prey, related to -vultures, haub, 
and falcons. Scientific name of bald eagle, llalivAv 
leitcoccphalus; of golden eagle, Aquila chrysa'dm. 
The common eagle of Europe is the gray sea eagle, 
Halincclus albicilla. 
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T'HE MOST wonderful eagle in American history is 

not the one pictured on coins and stamps. This 
wonderful eagle was a real, live, flesh-and-feathers 
eagle. His name was Old Abe. 

He was hatched in a treetop nest in northern Wis- 
consin many years ago. When he was only a very little 
eaglet, an Indian named Blue Sky saw the nest and 
chopped the tree down. The eaglet fell from the ne=t 
and Blue Sky caught him and took him home in his 
canoe. There the Indian fed him on fish and meat 
and the eagle soon became tame. Then Blue Sky sold 
him to a white man for five bushels of com. The Civil 
War began about that time and the Eighth Wisconsin 
Volunteers thought it would be fine to take a real live 
“bird of freedom” to the war; so they bought the 
eagle for $2.o0. 

At first the eagle walked around the camp like a 
puppy, and like a puppy he chose a master. He took 
a great ancy to a soldier named Jimmie McGinnis 
and would not allow anyone else to feed him. 

Jimmie made a red-white-and-blue shield for the 
eagle s perch He set this on a pole and tied the eagle 
by the foot leaving the cord long enough so that the 
bird could fly a little way. When the regiment went on 
the march Jimmie earned the eagle beside the color 
bearer The eagle was cheered by crowds of people h 


By that time Old Abe had grown to be a big bird 
Golden lights gleamed like copper in his rich biwra 
coat of feathers. His head and tail were white, his 
legs bright yellow, and his claws a shining black 
Although he weighed only 10J^ pounds, when he was 
angry or excited he ruffled his feathers until he looked 
twice as big. When his wings were spread they meas- 
ured CJ4 feet from tip to tip. 

Old Abe never liked boys or dogs, because they 
teased him. But he loved marching soldiers and chew- 
ing and music. When the band played lie flapped k- 
wings and made a whistling sound. He liked to sit on 
an officer’s horse to watch a parade. The officers of the 
regiment always saluted him. 

A battle excited Old Abe. The first time he heanl 
a cannon shot, he broke his cord and soared away- 
The soldiers thought he was gone forever. The smote 
hid him, but amid the booming of the big guns they 
could hear him screaming. After the battle was over 
he circled the sky and then dropped to his peren- 
Whistling and chuckling and ruffling his feathers, 
he w alked and fluttered nil around the camp. 

After that Old Abe was not tied. He often lea 
pei cli to go fishing or hunting. He would lean over 
chuckle a sort of good-bye to Jimmie. Then he 
soar aloft and fly past the marching regiment, 
boys always cheered him when he came home. 

He went through four years of the war. Hew 
22 battles, and after every one of them he ^ u . 
to his own regiment. His perch was often hit by 
lets and several times his feathers were torn, bu 
was never badly' hurt. . j 

After the war Old Abe was given to the 5 ® 
Wisconsin. For 15 years he lived in the State no 
in Madison. In 1S7G Jimmie McGinnis took him ® 
Centennial Exposition in Philadelphia, and t :oe 
told the famous eagle’s story to thousands of 
visitors. Jimmie remained his keeper until e 
died of old age in 1SS1. Then the skin was stuD ,r, 
Old Abe was set up on Iris old perch, looking as ^ 

he might spring up at any' moment , 
up in the sky, as in the long past days of the 
War. He was one of the sights in Madison un 
State House was burned. 



THE AMERICAN BALD EAGLE SYMBOL OF FREEDOM 
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Imagine a violin being played and sending 
out sound vibrations in all directions. 
Some strike a listening ear (above), enter 
the ear canal, and stnke the drumskin (D). 
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The chief business of the ear 
to collect sound vibrations 
from the air and transform them 
into messages which pass along the 
auditory nerve to the brain. The 
pictures on this page illustrate how 
the human ear does so. The picture 
on the ne\-t page shows the parts of 
the ear in relation to one another. The pictures 
also show that the ear has three divisions, an 
outer, a middle, and an inner ear. 

The outer ear collects and transmits sound 
waves, or vibrations. The collecting part (the 
auricle) is the thm, skm-cov ered cartilage we 
usually mean when we speak of “the ear.” It is 
more efficient in animals than in man. It is rela- 
tively larger and catches larger segments of 
sound waves. Animals can move it freely. 
Watch a dog or cat “prick up his ears” when lie 
hears a sound. He turns them this w ay and that 
separately and together, to locate its source! 

A human being turns his head to turn his ears 
i The outer ear continues into the head as a tubelike 
passage, the external auditory canal. The auricle fun- 
nels sound waves through this passage to the middle 
ear. I he canal is about an inch long It forms an S 
cun e as it goes in. It narrows at the middle and again 
near the inner end Hairs and wax line the canal. 
These obstacles help to prevent dirt particles or in- 
sects from getting inside. 

A moderately taut membrane closes the inner end 
of the, external canal We usually call this the “ear- 
drum. It is really the drumshn, or tympanic mem- 
hrane. It is paper thm and can respond to very weak 

^ddletr Start th6m 0n th6ir ^ “ the 
brSons. lid lfisTn aMffid^yfthef 63 ^ "' 

Z r ' an rl’ T Stlrrup ’ 80 ™ d because of thdr 
shape. The hammer, attached to the drumskin vi- 
brates with it and works with the anvil t^bS lever 
to vibrate the stirrup. These bones, held in pHce by 


Carry MESSAGES to the BRAIN 

minute ligaments, are so tiny they can pass along the 
slightest movement of the drumskin. 

The stirrup fits into and closes an oval window in 
the inner ear. The window is about 1/28 the area ol 
the drumskin. Because of this size relation the sound 
w aves gain energy as they enter the inner ear. Tht 
is important, because in the inner ear vibrations have 
to travel through fluid, and this is denser than air. 

The hearing part of the inner ear 
(< cochlea ) transforms vibrations into 
nerve impulses. To understand how 
it works we must know something 
about its anatomy. 

The inner ear is made up of com- 
municating sacs and ducts contained 
in cavities hollowed out of the tem- 
poral hone. The sacs and ducts form 
a membranous labyrinth. The can- 
ties in bone form a bony labyrinth 
The membranous labyrinth does not 
fill the bony labyrinth. Outer fluid 
(perilymph) occupies the extra space 
The ducts contain inner fluid (errio- 
lymph). The laby- 
rinths have twe 
main divisions Oh 
is the vestibule 
This is the organ ol 
balance and will h 
considered later 
The other is tbs 
cochlea 

The bonycochlei 
is a snail-sbap^ 
channel in bon 0 
A tubular me® 
brane called thi 



In the middle ear, shown here en- 
larged, a chain of bones, hammer ( H), 
anvil (A), and stirrup (S), strengthens 
the vibrations as it carries them to an 
oval window in the inner ear. 



Sound waves go through fluid in spiral “stair- 
ways” (EandJ) of the cochlea, and a round 
window (R) bulges. Nerve stimuli are gen- 
erated in the cochlear duct (C). The auditory 
nerve (//) carries the message to the brain* 



cochlear duct follows its 
spiral outer edge from 
top to bottom. This di- 
vides the cochlea length- 
wise into upper and low r - 
er “stairways” (scalae). 

Look at the third picture 
on this page to see the 
arrangement. The upper 
scala, labeled “V,” be- 
gins in the vestibule and 
is called the vestibular 
scala. The lower scala, 
labeled “T” begins at a 
round window (R in the picture) facing the tymp 3111 
cavity and is called the tympanic scala. The roun 
window is closed by an elastic membrane which y® 
to the pressure of the fluid vibrations in the coca eJ 
The cochlear duct ( (7) contains the ear’s sound 3D 
alyzer, a basilar membrane supporting the organ o 
Corti. This is spiral, like the duct. The memo 13111 


When the message of thee*" 
reaches the brain, 
heard. Hearing «■ « 
us to recognize faiaihar s 
and to identify near ones- 

be tympan 
The romv 
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of Corti, named for \f i ''V > 
the man who first ( iT K V 
identified it consists f \ 

of a framework sup- I Jr \ / 
porting about 15 500 | \ / \ j 
hair cells Each cell \ Y ’ , ' 
has 40 to 100 hairs \ V J 
Fibers from the au I / f f 

ditory, or acoustic V l j 

nenre are in contact \\i 4 

with these cells \l _l 

No one knows ex \| H 

actly how this sound ft \ 

analyzing mechanism V 

works According to 1 Wk '' 
one theory the fibers 
of the basilar mem 'v 

brane are progress \ 

sively tuned — the \ 

short ones to high \ 

frequencies the long \ 

ones to low frequen 
cies A musical chord > Op«Hn 
excites several groups 3 t«iI,"no?oudi*' 
of fibers at the same 4 Drumik n f.ard 
time A loud sound 5 Round » ndow 
gives a fuller vibra 6 Coeh wt doci o 
tion to the fibers 7 . 'tV^, 
than a faint sound 9 Su , nfl to 
Whatever the pitch 10 Mono d p oe«n 
or loudness the vi 11 lympo" « bone 
bration of the basilar firmpon c pon < 
fibers is transmitted [* °M>‘ 

to their associated u on “ * 
hair cells These gen gjj thoVm? Sw. 
"rate impulses m as- 
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BONY LABYRINTH 
OP INNER EAR 


sociated nerve fibers, which carry them to the brain um is the vestibular part of the inner ear Housed m 
One important part of the hearing apparatus has not hone it consists of three looped ducts called the semi 
been mentioned yet This is the Eustachian tube circular canals and two connecting sacs the utnculus 
For the drum“kin to vibrate properly the air pressure and the sor cuius 

must be the same on both sides It is equalized bv the A eensitiv e spot inside the utnculus and another in 
Eustachian tube This passage from the pharynx keeps the sacculus support hair cells These stick up into a 
the middle ear cavity filled with air to match the out- kind of jelly weighted with mineral dust called ear 
side air pressure on the drutnskin Usually the tube dust (otoconia) As we lean over or tilt the head in any 
is closed, but it opens when we swallow or yawn direction the pull or pressure of this dust on the hairs 

Differences in pressure on the two sides of the ear- generates nerve impulses These are picked up by the 
drum cause a ringing and a sense of fullne«s in the ears vestibular part of the acoustic nerve and travel to the 

This may take place aboard an airplane or in a fast brain The bram interprets them automatically, so 

elevator, when the change of altitude alters the out that we know the direction of motion 

side air pressure very rapidly But the unpleasant The semicircular canals act without the aid of ear 
feeling in the ears is relieved by swallowing dust Each canal has a flasklike widened end A sen 

Violent air waves from a near by explosion may sitive ridge inside this supports hair cells When the 

burst the drumskin if the Eustachian tube is closed head moves endolymph streams over the hairs Nerve 
Artillerymen are taught to keep their mouths opened impulses governed by the speed and direction of the 
wide when big guns are fired flow of endolymph are generated The bram receives 

The Organ That Helps Us Keep Our Balance and interprets these impulses with those from the 

Besides making it possible for us to hear the ear utnculus and the sacculus (See o(»o Deaf Educa 
helps us to keep our balance The organ of eqmlibn tion of ) 
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The WONDERS of Our HOME — the EARTH 



lTalso nishes thiouKh ™ mostly ol rock It spins endlessly on its ins, night following day. As it spins 

also rushes through *S»«. eying : about 18 nules^ ‘ second on its yearly journey around the sun. Seen from outer space, the 
earth s surface would probably be obscured by greenish-blue atmosphere. 

E A fT,; Th ! e ^, rth ' s J nan ’ s home It provides the the amount of matter in the earth is far too great to 
i °° in 6 ?! ’ e clothes he wears, and the house he be explained in ary such vac-. We can visualize a heap 
f bf V.rft p ,C ' C C:im ? '? °, ne " a - ° r anot ' ler from containing a hundred tons of coal or a thousand tons 
that came on S ° d " iS ma<c 0 substances But nobody can imagine a mass as big as the number 


that came ongmally 
from the earth or its 
atmosphere. 

Wherever we look, 
the part of the earth 
we see seems flat, ex- 
cept where it is wrin- 
kled into mountains 
But scientists know 
that it is a huge ball, 
spinning and rush- 
ing along through 
empty space The 
picture at the top 


HOW BIG IS THE EARTH! 



of the page suggests The earth measures about 25 000 m ,i.c . ^ — Around the OU - 

this motion. The throa rt The picture shore gives the exactcize of th PSP Side tl 


tins motion. The The picture' 

pictures at the bottom tell the size of the earth and fhp ™ - r , uuu covcuug “* --- 

tremendous amount of matter in it tbe varying from a few mches to many feet in thickness 

To get some idea of its size, imagine a motonrt dr!,- Bodles of T wat « r fie m depressions, forming lakes and 
ing around the earth. If he could find eimh „ \i ° ceans Inside this covenng, the rock is sohd to 3 
and if he drove 300 miles every day he w ould need de £, th ° f 3 ,° to 50 ™ les This la - ver of sobd rock, to- 
nearly three months for the tnD But th*> fir-, r S et ^ er ' VI th the surface soil and water, makes up what 

P ’ the figure for 8 e °Iogists call the earth’s crust. 


given at the bottom 
of this page 
What Is Inside 
the Earth 
The earth is made 
almost entirely of 
^ rock and metal. If 
I some super giant 
I could cut into it so 
1 that the inside could 
be seen, it might look 
as shown on the op- 
posite p3ge. 

Around the out- 


OHIO mo * 

thin covenng of sod 




HOW HEAVY IS THE EARTH 1 
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£ cure would be the weight of the earth if it cool 
speak 0 f *5? ® 1 5( 2l e ,* Bat nob <>dj can do this, so scientists alj 
earth s mas ^» meaning the amount o! matter m 

na * ifae “gore is read as 6 sextillion, 570 qumtilhon tons 



THE INSIDE OF THE EARTH IS RED-HOT 
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ONE PROOF THAT THE EARTH IS ROUND 
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Below the surface, the 
earth’s temperature in- 
creases one degree Fahren- 
heit for e\ ery 60 to 65 feet 
of depth. Scientists think 
that rock below the crust 
is hot enough to melt It 
does not do so because the 
crust bears down with a 
weight of 150,000 pounds 
to the square inch and 
holds it rigid 
This layer of hot, com- 
pressed rock is called the 

outer mantle, or the dense rod: shell It is about 600 
miles thick Below the mantle lies an intermediate 
layer, about 1,200 miles thick Scientists have learned 
something about it by tracing the travel of earthquake 
shocks The aver reacts as though it were made of 
' Probably xt consists of compounds of iron and 
other metals, mixed with stony material 
The central part of the earth is called the core It 
lies under tremendous pressure of about 45 million 
pounds a square inch Scientists belie* e that it is made 
of iron and .nickel. One reason for their belief is that 
many 0 f the meteorites that strike the earth from 
outer space are made of these metals. They think that 

n be made 0f much the “me mate- 

mds as these other smaller members of the =ohr 

system. Scientists know also that the interior of 
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i ail 5 awar ’ the Jwll drops below the honron before the 

of The earth 5 i'S??,!?' So , th ' f“rfaee of the sea land therefore 
oi tne earth must be curved The same thing happens whatever 

,he ««*« Tins proves that the earth is ^sphere 
A tore % h J h fn n t n,0 "° b '' lc * cross flat country, tall struc- 

tures behind him drop out of sight just as the ship does. 


the earth is much heav- 
ier than are its top Byers 
Why We Know the 
Earth Is Round 
People often call the 
earth a “globe.” This is 
correct; the earth walmod 
perfectly round. But its 
roundness is not obnot 
to our eyes. In all level 
country and over oceans 
and large lakes, the sur- 
face seems flat But there 
are many proofs that the 
earth is actually a ball. Two of the simplest are shown 
in pictures on this page. 

In ancient times, the Greeks in seacoast cities no- 
ticed how a ship disappears below the horizon If 
this happened only w hen the ship sailed straight away 
from the shore, it could be explained by saying the 
earth was a cylinder. But the same thing happens 
whatever the ship’s direction may be. Therefore the 
earth must be a sphere. 

Another proof is furnished by the shape of the 
earth’s shadow when it causes an eclipse of the moon. 
Travelers can find a third proof in the shifting move- 
ment of the stars. If a traveler goes south, the stars 
wheel overhead from east to west every night. But 
the tracks they follow shift northward. If the traveler 
goes north, the tracks shift in the opposite direction. 


_'LIJPSE SHOWS THE SHADOW OF A ROUND EARTH 



earth itseU I ts d rtmnd e 'The T i3 r rf he moon dnrlI1 n* llI narecIiDs th t, — 

round. The p.cture at tba nght rto^how'the eart S h hado . w ’ s ed * e is round 

the earth casts .ts shadow on the mo. 



age is plainly round. This fact suggests thsi t-f 
shadow on the moon during an eclipse. 




EARTH 


176 


WHAT ARE LATITUDE AND LONGITUDE? 




V” kT,° tma 6 ,nar y lines, the equclar and prime meridian (left-hand picture). The equator elides tie 
1 ’ J, he pn .?, e “endian, runmns from the North to the South Poles, passes through the old Greenwich 
Observatory in England (Any north-south line running between the poles is called a meridian.) The other picture shows how paral- 
lels o! latitude and meridians of longitude are laid out from these starting lines. 


the same level on a huge floor, the earth’s avis would 
be tilted relative to the floor 
Each pole leans toward the sun half the year and 
aw ay from the sun the other half So for si\ months the 
northern part of the earth receives more direct ravs 
from the sun and therefore more heat During the 
other months it 


pressed in degrees. (A degree is l/360th of a circle ) 
Longitude is used in a similar way to measure dis- 
tances cast and w est from a prime meridian This is an 
imaginary north-south line running from pole to 
pole The line passing through Greenwich, England, 
is most commonly used as the prime meridian (See 

c/rr, T ofvflir 


receiv es less di- "'hat are the hemispheres) 

rect rays and has 
its cooler season. 

The South Pole is 
tipped in the 
opposite direction. 

Therefore south- 
ern lands have 
their summer and 
winter at the op- 
posite times of the 
year. (See Astron- 
omy; Seasons ) 

Latitude and 
Longitude 
All globes are 
marked with a 
pattern of criss- 
crossing circular 
lmes. These repre- 
sent imaginary 

lines of latitude The four hemsuheres . * ^ 

and longitude on vr g ^I‘^ c J ea y°ur eyes' ?o P you° U n E < hfhan n rl t ,I ayS of > oolu °S the earth. Hold 

the surface of the 

real earth Ph " e ' 10011 “ p th ' South Pole andy £u «e P t°£ loufh^nHemmphere' 

Eavigators and geographers use latitude and lomri- 
equator to the p*. 



also Latitude and 
Longitude ) 
Geography text- 
books often speak 
of hemispheres and 
zones of the earth 
The pictures at 
the bottom of thi= 
page explain what 
the hemispheres 

are. The five cli- 
matic zones divide 
the earth more 
naturally. Around 
the poles are the 
Frigid (cold)Zones, 
where few people 
live. At the equa- 
tor is the Torrid 

(hot) Zone, where 

few great civiliza- 
tions have groi™ 
up. In between are 
the Temperate 
Zones. Here the 
annual shift of the 


aiiuuiii — 

seasons seems to have its most invigorating effect o 
human beings. It is interesting that most of t 
world’s great civilizations have arisen in the Non 
Temperate Zone. (See also Climate.) 


Scientific Theories About the Birth of the Earth 



According to the giseons-ttdal theory of Jeans 

and Jeffreys a passing alar once raised huge 
tides of gas on the sun. Some of this material 

broke away from the sun and upon cooling con 

deused to form the earth and the other planets 

'THEORIES about the origin of the 
x earth must begin with certain facts 
about the sohr system The planets f or 
example all revolve in the same direc 
tion and their orbits are nearly circular 
From Mercury the innermost planet 
they increase in size to Jupiter and then 
decrease out to Pluto The r spacing also 
shows a regular arrangement according to what is 
known to astronomers as Bode s Law (see Asteroids) 
Tn attempting to explain these facts 18th-century 
theorists proposed the nebular hypothesis Immanuel 
Kant and Pierre Simon Laplace suggested that the 
solar avstem condensed from a nebula or whirling 
cloud of gas and dust Shrinking in successive steps 
the nebula left rings of matter that condensed into 



planets The hot gaseous sun in the center of the 
system was the remainder of the nebula 
About a hundred years after this theory had been 
proposed scientist* showed that such rings of mat- 
ter could not condense into planets by the force of 
gravity and momentum Accordingly two American 
scientists T C Chamberlin and F R Moulton pro 
posed their planetesimol theory They suggested that 


Y CHILDHOOD OF THE EARTH 



T darkening the fight of 


e remote time the sun and ai 
other star passed very close to one 
another Gravitational force between 
the two bodies pulled out streams of 
matter and gave them a whirling mo- 
tion Later this material condensed 
into particles and lumps (planetes- 
lmals) These collided with one an 
other and eventually clotted together 
as the planets and their satellites or 
moons 

The gaseous-tidal theory of the 
British astronomers Sir James Jeans 
and Harold Jeffreys was smilar 
They thought however that the on 
ginal portions of matter had from 
the beginning nearly the masses of 
the present planets 
Each of these latter theones pre- 
sented difficulties that could not be 
explained in terms of mathematics 
and physics Therefore some scien 
- fasts ha\ e gone back to the old nebu 

(akine ib lar hypothesis as a starting point In 
— jughthetbiociys t j 952 Harold C Urey oftheCmver 
r earth h*d cooled* sity of Chicago gathered together 
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CONTINENTS REALLY END BENEATH THE SEA 



common] y mink that continents like a „ • 

?“* .*. 1 ,™ H here *, he water is 100 fathoms (600 feetndeeo* «iV» lh K I"* 0 5hore ,ine ‘ But S eolo K' s <5 claim ,hat ,hc »™« 
tnre shows the surface and cliff like edge of the shelf offwe'w vlf sea bottom out to this line is called the continental shelf. The pic 

hare befn ° f «"« 0ti " 


a great deal of evidence 
in support of a dust 
cloud hypothesis. Accord- 
ing to this theory whirl- 
ing dust in space was 
pushed together by the 
pressure of starlight, 
much as the tail of 
a comet is affected by 
sunlight (see Comet). 
The dust compacted to 
form the sun and a sur- 
rounding disk of dust. 
Turbulence in the rotat- 
ing disk caused eddies to 
form and these whirl- 
pools in turn condensed 
into the planets and 
their satellites. 

Age of the Earth 
Many attempts have 
been made to determine 
the age of the earth. 
(See later section in 
this article j Geology.) 



/ Mk-.. ;• . < 
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• ' , " ■/ Most modem calculations 

give _an age of more than two billion yearn 
Scientists have also tried to exolain u-W ti. ,, , 
island., and 

\ 


they are. But as ye 
no theory' explains al 
the known facts. Th< 
continents are most puz 
zling in view of the fac 
that they' do not end a 1 
the water’s edge, t' 
shown on maps. 

The true edge lies off 

shore under the sea. Th< 
underwater portion fron 
the shore line to the edgf 
is called the continent® 
shelf. It slants gently 
away from the shore tc 
depths of about 100 fath- 
oms (600 feet). Then the 
bottom drops down 
sharply' thousands of feet 
to the ocean deeps. 

The continental shel- 
ves have low valleys an 
hills. But at the outer 
edges of the shelves, t e 
valleys are so deep and their sides so steep tha 
they' are called cany'ons. One underwater canyon 
southeast of New York City' is as much as 4,000 fee 
deep. It connects with the valley of the Hudson River- 
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"how Earth Scie ncj_ Explains Land _and_Sea_ 
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<-w>gE SURFACE of the earth present an almost end- 
F vanetj- of features. When we trav el over it we 


see lands, m ers, lakes, and oceans. Vt e find regions 
that are hot or cold, wet or dry, let el or cor ered with 
mountains. We pass swamps and nde through broad 
valleys. Other valleys are narrow and rery deep. 

These different features of the earth did not just 
happen nor have they always been here. They were 
made by great forces which work ceaselessly shaping 
the surface. If we understand the^e forces, we know 
why the earth's surface looks as it does. 

Schools include study of these forces and then- 
effects as part of earth science. Scientists call the 
subject geomorphology (from Greek geo- for “earth” 

and morphe for “form”). Older 

names for the science are physiog- land and water areas 
raphy and physical geography. Nearly three-fourths of the earth’s 

Changes on the Earth surface is covered by water. The fol- 

The earth itself is constantly lowing areas are m square miles: 

changing its surface, heaving up Land 55,4GX,400 

some parts as high mountains and Water 140,4S1,900 

letting other parts sink, even be- Total I95,9o0,300 

neath the ocean. The gigantic 
forces which cause these vast changes are explained 
in the article on Geology. They are responsible for 
the largest and most obvious features of landscape 
and seascape. 

But human beings live close to the earth’s surface. 

For them, perhaps, the details of the surface are 
more important than its grander aspects. In shaping 
these details, no force plays a bigger part than 
water action. Water is constantly at work, wearing 
down high land and seashores, and building up low 
land and the sea bottom with gravel, sand, and mud. 


Earth science can lie mod easily und°rsto •_> t,- 
studying water and water action first- 


— — - — T„ r crrriA' of water for land S— 

Waters of , _„„, n f mI n lakes, rfrsr.- 

thc Earth may seem to come from 
1— -* wells, or other sources on tm ^ 

But these sources get their water ^ 

In the end this water comes fromthe<^_ 
oceans are the ultimate source ^ 

Water covers almost three-fourths o^heea f 
word ocean is used for the brge= ~ 

The biggest of these, the PaciSe, covere ^ 
of the earth. The smallest, the Arctic, 

3 per cent of its total surface. , ^ 

Smaller bodies of trais ___ 

called seas. A sea aln> te * T 

ATER AREAS , nrIw i v,v land mav be el- 

rths of the earth’s ^ d urn ‘ are3S 0 f the P*df- 

b}- water. The fob £ U V- Ibe area- « ^ t . 

square miles: oceans, seas, and *?:, ~jv„ 

, . . 55.4CX.400 found in a table with ^ 

... i 40 . 4 Si.ow Ocean in the Fact-u™ _ 

... 195 , 050,300 j^s everyone knows, m- ^ 

of ‘the oceans and seas 

Through the ages, salt has been dissolvmg m 


i nrough the ages, salt nas oeuu - - . ore= r : . 
the land, and rivers have earned iU fr: 

The am mint nf salt in river water 15 


The amount of salt in nver water n ~ 0 _-e_: 
anyone to notice. But once the salt re 3 rE- 

it stays there; and the accumulation ( ^ 1 . 

lions of years his given ocean water r 


acter. (.See also Ocean.) . riaroie 5 

Man, land animals, and most- land 'T 7 0 ^ 
salty water. Therefore the vast supply ^ j 

would be useless to them if it were no vs=i 

snow. But every instant, day and n_ 






SPECTACULAR RESULTS OF WATER EROSION 
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it ptangesover ! th?ednof ' fL° ne preTems *he up'per part of^he Niagara' Rive b ( lock <! *"C™m«t the right chows how the fall is forcti 
ges over the edge of the cap rock, eroding softer layers of rock henil?£ fr ,? m er .? dinf: “? bed in tbe wa >' other rivers do. Instead, 
Of limestone to break off antfSnTnJo'the p® pZV^l &% a f& l tS£ ermb * n 

J7 

■n 



b ot the tunnel roof w*?u f » in J. lar «er untU the n * e i n ? ath through the hills (shown by th 
as lefL The Natural Bridr/?»° f at botb cnds began to cave in (lower d 
ge is one of the scenic wonders of the valley of 
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H OW RIVE R SYSTEMS D1FFER 


EARTH 

IN HUMID AND DRY CLIMATES 



The Mississippi River has built a large and famous 
delta, in the Gulf of Me\ co 

Scenery Made by Stream* 

Thehilla ridges and mountains shaped by streams 
as they erode the land are often very beautiful So 
are the deep valleys and canyons ninth they near 
away in h gh regions Every year thousands of people 
go to see the beautiful canyons cut by the Colorado 
River and other streams (see Grand Canyon) 
Waterfalls also are made bv rivers and creeks 
Niagara Falls for example began when the Niagara 
River eroded soft rocks under beds of strong lime- 
stone Thus it made an overhanging cliff where the 
water now plunges 167 feet into the lower part of the 
valley (see Niagara Falls) 

Many waterfalls resemble Niagara hut are not so 
epectacular Others were made where streams wore 
broken rocks into cliffs or where they flowed over hard 
rocks that cut across their channels The hard mate- 
rial acts like a dam making the wafer fall over it into 
the valley below The Low or Falls of the Yellowstone 
River m Wyoming plunge over such a natural dam 
Streams sometimes make natural bridges by eroding 
tunnels through the ground When part of a tunnel 
roof falls m the pnrt on that remains standing be- 
comes a bridge of rock Natural bridges and arches in 
the Southwest were made when streams wore away 
the weak rocks at the bottom of cliffs but left h gher 
beds that were strong Some arches and bndges are 
flat on top but others are curved and some are very 
high Those that consist of red or oraDge rock are 
exceptionally beaut ful 

Falfs Rapids and Fall lines 
Usually at least one point along the course of a 
long nver is marked by falls or rapids These form 
where the stream runs across a harder format on which 
does not wear down as rapidly as the rest of the 
stream bed At the downstream edge of the hard rock, 
the stream descends rapidly to a lower level bey ond 
If the water drops straight down from the edge of the 


format on it forms a waterfall If it rushes down a 
steep course it forms rapids In the part of North 
America once held by the French a rap d is often 
called saull (pronounced soo ) 

In many regions a w idespread hard format on ends 
along a fa rly deflmte line and each large nver haa 
rap Js or falls at this lme Such a line is called a 
fall line The fall line of the Atlantic coast of the 
United States is particularly important Many of the 
great cities of the region are located on this lme There 
arc two reasons for this In colonial days the rapids 
marked the head of navigat on and communities gre v 
up there Later when manufacturing commenced 
the falls or rapids furnished water power for mills 
and the nulls helped bu Id the cities 

Erosion in Dry Climate* 

In deserts and other dry places there is not enough 
water to make many nvers and creeks Those which 
do exist may dry up for months at a time only to 
carry a swift flow of water after sudden hard rams 
Even then de'ert streams often sink into the ground 
before they can flow into other streams 

Desert streams wear down valleys with steep sides 
and often with broad almost level shelves on each 
Bide of the stream channel Hills and ndges between 
the valleys are Bteep Where they are covered with 
strong rock such as lava or sandstone their tops are 
flat Extensive flat-topped hills are called mesas (in 
Spanish tables 0 small hills are called buttes 
Most lands without streams are dry level plains 
that have neither hills nor valleys They are so flat 
that trees or houses can be seen for miles But where 
nvers have been flowing for ages the land is no longer 
flat Water has washed rocks and soil away eroding 
valleys that divide the land into hills and ndges 
Even mountains are made in this way if the land is 
very h gh and the streams erode very deeply 
Ware Erosion Along Shores 
We can watch oceans destroy or erode land when 
waves crash upon a rocky shore The waves force 
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example were made by volcanoes that p led up lava 
where the ocean is more than three miles deep Lava 
is still coming out and the volcanoes are now more 
than two miles above the surface of the ocean 
Some Results of Weathering 
While erosion breaks material loose and moves it 
from higher places to lower ones the material itself 
is being changed Some rocks are broken down into 
sand and clay Others are dissolved completely 
The erosive action of wind water heat and cold 
upon rock is known as uealhenng In places weather 
breaks ledges of stone into chips and sharp-edged 
blocks In other places it turns rocks into such fine 
grains that they become soil Vi eathering also makes 
many large stones peel off in curved fragments that 
resemble the layers of an on on 

In especially dry regions water plays little or no 
part in weathering But wind laden with sand can 
cause deep erosion In such regions the bases of cl ffs 
are eroded more deeply than the tops because wind 
cannot raise its load of sand very high 

Another kind of weathering takes place where water 
dissolves rock particles and came3 them away ^ 13 
gives Borne rocks rough irregular shapes and makes 
holes in others Solution also produces caves wh ch 
extend into hills or go deep into the ground Stone 
Age men often lived in such caves and painted pictures 
on the walls (ace Cave Man) 

Most limestone contains Borne clay Wnen water 
dissolves the stone this clay is left behind In time 
it covers the ground with, a layer of dark red so 1 
Red soil also forms where rocks of that color are 
weathered into fine sand and clay (see 
happens m eastern Canada New England and JNew 
Jersey, as well as in the western United States 

[7, ,K,I If EROSION proceeds through a 

i.,Z. C™ tos penod ol tune without 

» ■ — - I thing else happening eventu ^J 

it reduces almost all land nearly to sea level The 
leveling stops only when the land is so low ne 


streams have scarcely any flow left to wear away 
more land This has happened many tunes in past 
ages over wide areas 

Such a leveled-off surface is called a peneplain In 
most cares however the surface does not stay in 
this condit on very long Many Iocalit es around the 
earth show that the surface does not stay at the 
same level age after age 

How Earth s Surface Moves 

Anc ent forests of New Jersey grew on land but 
many now be under coastal Bwamps Buildings that 
once stood on the island of Crete {see Crete) be 
under salt water and so do many river valleys of 
New England eastern Canada and the Pacific coast 
\et rocky reefs that once stood near sea level now 
nse as much as 60 feet above it and ancient docks 
now stand on dry land Rocks wh ch contain remains 
of corals oysters sharks and other creatures that 
lived in the sea now are found on prairies hills and 
mountains 

This ew lence proves that the earth s surface moves 
both downward and upward The article on Geolo- 
gy gives some reasons why these movements occur 
Some internal process deep down in or below the 
crust may make the surface swell up like a huge 
blister In other local t es whole regions may sink 
nearer the center of the earth These movements 


A STONE SENTINEL CARVED OUT BY WEATHER 
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A BARREN LANDSCAPE MADE BY VOLCANIC ACTION 
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Itis osier cose in liexida is z 
nude cf To’.cm: c:nd?". Lice ■ere:; 
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1 Tcltiro mdt of exploded lira. Tie plain in tie fore?ron=d is also 
fJL ? 3 ??*.*?- 2 =, cha ^£« tic earth s appearance. Heat and pres- 


. .V„ „,"v me ear: ns appearance. Heat a 

‘ r ~ ’ ~ ^ crp '-“ e -«-cd reex and drvre t: to tie snrface to form c ones like 


are called upward and downv.ard wc ,-pbe. In bill 
other places, the earn may act as though seramied 
parti mote toward each other along the surface 
and squeeze intervening material bto huge folds’ 
which become mountains. 

Some Effects of Y.'arptng 

Varpmg rau« or loners large regions so gtnt'v 
that their rocks hardly seem to ho tipped. Gcnt’e 
vp-sa-d warping has raised a strip of land called t’re 
Coastal Plain above sea level from Nett York to Flor- 
ida and westward to Mexico. It has pushed th° btc- 
nor or North America upward agab and agab for i Vs 
region dso consists of rocks which tvero formed brrek- 
under the sea. * * 

Ice enects of uptvard tvarpbg often shorn oromi- 
nently along seashores. Many raised shores ^ow db- 
vom by ancient troves, rocks that once were litlb 
a_mds, and beaches or r.dges made of piled un ^rA 
Dommad warping, on the other hand. hn= dlUr-i 
seas to spread again and szab over redo- ^ 

v-ere land. It also has made such vSt^^^ 

Joaqum-fiacramento Valley in central California 
Foldmg and Faulting Make Mountains 
Fo king takes place when part of the earth L-r- 1 
shrine iar dorm belorr the surface, and rrrinkl^ ihl 
sunsce into great up and do^*T> -vii r *ae 

X“* "iSbli'St. L"KS*: 

rolling plains. Mom often, ho-re— Iv ^ or 
folds have become so hi=h tSt 
ranges (sre Appalachian Hizhk-ds- 
tarns; Geology). Some folds tfonld t - = much ^-T' 
miles if irosi, streams, and othc- ^™ - ^ 6 ™ 
tvom them down. 1 -~d not 

Faultbg occurs wh“n rrv’~ v— i 
upward, downward, or sid«=td=e * Thi-^ move 
vrhen folds are bent and squared untiLf^ 2 ’’ 
nomore. Tney break mw^t 


the earth keep; r-_ 
squeezing. I; 
thrusts rods <•_ 
one side cf tl- 
fsult over those 
the other, sms- 
times for nan- 
miles . Such first 
faults are bp~- 
bnt b the nmh- 
ern Bocky Mcun- 
tains. 

Other fault; de- 
velop where Pun 
blocks of rock 
heave up-red a 
sink. Blocks tan 
moveuprramrm 
mountain rears, 
while these tail 
sink form tuZstl 
T he faults tin- 
selves are are rid 
by cliffs raid 
sometimes are smoothed or scratched where tiercels 
rubbed against each other as they went up or drere 

How Faulting Causes Earthquakes 
VF.ea the earth’s surface warps, it generally shifts 
so slowly that the movement cannot be noticed. Eat 
when rocks break and move along faults, they cos: 
suddenly and therefore cause earthquakes (i r ; Esrd- 
quake). An earthquake which shook New Zealtaa - 
1929 was caused when ground on one side o: a fiat 
vros robed 15 feet and shifted 9 feet sidewise. Bat" 
ing a Japanese earthquake in 1927, land was ruse; 
more than two feet along each of two faults treat 
crossed one another. An Alaskan earthquake vis 
caused by movements that raised some parts c: tie 
coast as much as 47 feet. 

Such earthquakes are more violent than tats? 
caused by volcanoes. They are most destructive trec- 
they strike cities or cause huge waves to rush cvre 
lov. lands and drown great numbers of peophe- 
Yolcanoes, Domes, and Lara Flows 
Many masses, or pockets, of molten rock lie c~? 
down b the earth. Sometimes they make their vrey » _ 
the surface, where they break out in emptier- r - 
lava from volcanoes or crocks b the ground i- ! 

I oleanoes). 

_ A volcano is a hill or mountab built no o: reto- 
ld the lava is soft when it comes from the pcun--. -* 
spreads rapidly and makes a volcano that "“p 
and has gentle slopes. The great volcanoes cf Bn”" 
were built b this way, and so were many smahe- c~~ 
in the western United States. From 3 distance ta? 
look like saucers turned upside down. _ ^ 

When bvn explodes ft forms “cinders.' 
actually are rough nieces of stone that hardened ve-^ 
quickly. As cbders bll upon the ground, 
form cone-shaped volcanoes which may to ete-kj^ 1 
seldom become very large. Cbder cones are co — 
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in many parts of the Wert from Arizona to the 
state of Warti ngton 

Large steep cone-shaped volcanoes are bu It up by 
explosions of c nders that are followed by outpour- 
ings of soft liqu d lava Then come more cinders and 
more lava Hons unt 1 the layered volcano is thou 
sands of feet m height U Ikons of years may go by as 
one of these volcanoes is growing 
Another kind of mounta n has been formed where 
molten rock came close to the surface but d d not 
erupt Instead t p led up underground bend ng the 
older beds of rock that covered t Higher and h gher 
they went unt 1 they became a dome under which t) e 
molten rock could harden into stone 
Domed mountains may be seen in W yom ng Utah 
and other parts of the West Some at 11 have the r 
covers but others have been worn down unt 1 we can 
see their once-molten cores Though some cores are 
not very high others form peaks that n e thousands 
of feet above the surrounding country 
Lava that erupted from cracks covers much more of 
the land than do domel ke mountains or volcanoes 
Such lava often ran out of the ground n sheets that 
spread far and w ide before they hardened Lava sheets 
built a high plain or plateau that now forms almost a 
quarter million square miles of the northwertem 
United States covering mounta ns as much as 2 500 
feet high Other lava sheets which are much older 
form ndges and hills in the East 
Most surpr s ng of all are lava like rocks that d d 
not erupt but hardened in cracks Such format ons 
are called d kes When the ground around these crack 
fill ngs is worn away they often remain as ndges 
Some of the ndges are so stra ght and steep that 
people have mistaken them for preh stone walla 
Molten rock also has spread out in layers between 
older beds of stone These hardened lay e s known as 
s 11s have often been bent or steeply tilted W hen 
streams wear a ay the softer rocks above them such 
tilted sills are exposed to view The Palisades of 


A YOUTHFUL VIGOROUS RIVER 



the Hudson near £>ew York C ty are the steep 
s de of at lted s 11 that is more than 60 miles long 
and as much as a 
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A RIVER FROM INFANCY TO OLD AGE 



A stream starts life by forming nil marks on a slope after heavy rains 
(enlarged view, upper left). Many of these tiny streams jom forces and 
cut a deep gully m the earth. Water flowing through the gully becomes a 
young nver and cuts a deep, V-shaped canyon in the high plain. 


r 

( 


v< 



canyon-cutting has dissec ted the original pW mto mounts'. 




°{ Talley e flo*or i" T noK Tflood'pUin 1 i* TaU 'r- ] 

at high stage. The youthful V-shape of 'the r/n^ c 7 J h ' n th = "re 
mountains which th e tributarie s cufhav “bJn'&ra downOTu'ng h 



grains of soil away as they flow downhill, 
taking these grains of soil with them as they 
go. They also remove weathered stone, clay, 
and other materials. In this way they dig out 
infant valleys w hich are known as rill mads 
and gullies. 

This process goes on until the largest rifl. 
become creeks, or brooks, and the largest 
creeks turn into rivers. Each young nrer 
flows swiftly and erodes so fast that its val- 
ley becomes deep and narrow, with steep sides 
that come together like a huge letter V. 

Very young valleys, which are known as 
ravines, canyons, or gorges, may be worn m 
almost level land. Many of the great canyons 
in the southw estem part of the United Statfc, 
such as the Grand Canyon of the Colorado 
River and Bryce Canyon, are of this type. 
(For pictures of these canyons, see National 
Parks.) Often, how ev er, other streams divide 
the surface into valleys and mountains or bilk 
Where these streams flow into the young nver, 
they erode V-shaped notches, or ravines, in its 
canyon walls. 

In time the young river becomes middle- 
aged. Its valley is worn wider, with gently 
sloping sides and a flat bottom. Large tribu- 
taries flow into it; smaller riv ers and creeks 
flow into the tributaries. They form the famil- 
iar branched (dendritic) pattern. 

As the river grows old, some tributaries dis- 
appear. The sides of the valley become gen- 
tle slopes, while the valley bottom is mad? 
wider and wider. The river itself flows dowdy 
and is broad and shallow; it winds in curve 
called meanders across its flood plain. As the 
water swings around the curves, it wears ma- 
terial from the outer side of each meander 
The river does not flow fast enough to warn 
this material away, and much of it settles m 
bars in the middle of the stream and on -- 
inner sides of meanders. 

In the picture of worn-down mountains 
the opposite page, an old river winds acro- 
land that was once folded mountains, n ^ 
region is uplifted, the stream is “made youn- 
again” (rejuvenated). It then flows rap 1 ■ ’ 
wears rocks from its banks and its cna^®’ 
and begins again to make a steep-aaed, 
row canyon. But the river still flows in - 
wide, meandering curves it had made 
the land was uplifted. 

How Mountains Grow Old 

Let us picture a region that contains m 
tains of several kinds. In the distance , 
a volcano and a dome. Near by are a 
region and a ridge that is really 8 ti 
block. At first all these mountains 
“young.” This means that they look m 
they- did when they- w ere formed. 1n en w 
ering begins to work, rain falls and run- 





slopes, and streams w ear rocks aw ay They chan ge the 
shape t>f the volcano, make it lower, and erode deep 
valleys in its sides They remove the bent rocks that 
cover the dome, and turn its core into a mountain 
with valleys running down its sides and a peak at 
the top , 

Streams that begin to run on the folds wear weas 
rocks much faster than those that aie strong In this 
way they produce valleys and ridges that are a J K ' 0S f 
parallel Smaller streams that run dow n the sides oi 
the ndges make openings or gaps, in them in 
time, streams flow through these gaps from one v - 
ley to another, forming what are known as water gap 
(The Appalachian Mountains have a noted ndge-anu- 
valley section made in this way 1 
Streams also flow down both sides of the *a® 
block, but these on the steep side flow faster ana 
erode mote rapidly They cut the block into mss 
ridges, which then are worn into peaks Streams also 
deposit clay, sand, and larger stones in low p aces 


At last these deposits become so deep that they cover 
the foot of the mountains and begin to fill the valleys 
between ridges and peaks 

At this stage the mountains are mature, or middle- 
aged ’’ As weathering and wearing continue, they 
slowly become old The v oleano and dome almost dis- 
appear, only their hardest rocks remain in the form 
of knob shaped hills called virmadnocls, after an old 
mountain in New Hampshire The folds also are w ora 
away, and rivers wind across what once were rocky 
ridges The block mountains become smaller and 
smaller, while more and more material is depo-ited 
around them At last they are only small ‘island 
peaks which stand in the middle of broad slopes of 
cby~ sand, and worn stones This stage marks their 

° Once mountains become very old they almost stop 
changing But sometimes the old region is raised, 
probably by gentle arching M eathering now destroys 
mote rock, streams begin to flow faster and wear the 
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WHAT A GLACI ER CAN DO TO A VALLEY 



At the left is a V-shaped valley among mountains which have been somewhat worn by water. At the right Is the same valley 1 '[ 1 
glacier has deepened its bottom and gouged out its sides, manioc it U-shaped. The glacier also scooped out basins that are rr 
filled by connected lakes. Such U-shaped valleys and chains of lakes arc common in Canada and in the northern United ~ti 'c 


rising land aw ay. The mountains are rejuvenated, or 
“made young” again. 

They do not go back, however, to their original 
form. The monadnocLs do not become cones or domes 
again. They and the island peaks merely sit on top of 
new mountains that are left as streams erode the land. 
In the folded area, streams make new mountains as 
they wear away weak, tilted rocks. 

Glaciers Wear the Land 

Glaciers are streams or sheets of ice that move dow n 
mountain sides, through valleys, or over hills and 
plains. Their ice 
picks up soil and 
loose stones, pries 
out rocks, and 
breaks off ledges. 

The ice mixes this 
material and 
scrapes it over the 
ground, forming 
grooves ( striae ) 
on rocky surfaces. 

Where glaciers 
begin to move 
down mountains 
they dig deep ba- 
sins called cirques. 

Sometimes several 
glaciers dig cirques 
m a mountain, cut- 
ting it into a sharp 
“horn” peak. 

From the cirques, 
the glaciers go in- 
to stream-made 
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tucky, Montana, and the Arctic Ocean. In the no-th 
central and northeastern parts of the United State 
they filled the basins of the Great Lakes, covered In- 
lands, and moved over the tops of hills and many Ext- 
ern mountains. _ , 

These ancient glaciers scraped cliffs down into lo 
ridges, scoured hills until they became round krok, 
and ground vast amounts of rock to pieces. Whentby 
finally melted, they left most of this ground-up ns- 
terial in low places. Thus they filled many’ vail rr 
and low plains after wearing the high places down 

The Ice Age gh- 
ciers did not ffid? 
the land quit p 
smooth They she 
scraped out count- 
less basins, ano 
they left much c 
the worn rock b 
ndges or small 
hills. As water 
filled both ba.--n- 

and depression", 
it formed swamp: 
and lakes. 
in the “north 
woods” of Jhnn- 
sota and Canad 
w-ere product 
this way. , 
At first, 
lakes had nei|H 
outlet 



Ice Age'cla'ciet!" Orirarilv.V !??* 11 , from . t!l<! side of pome distant mountain by an - i.g nor 
then dropped when {Je fee melted E t'^ t hu P k of r0I;k « “ "’as rubbed smooth, and lnieib 


become U-shaped, like the cWini „ 1 They 

- Yosemitc National SifSfflS 
. Glaciers of the Icc Aftc 

Glaciers once formed in northern i r , 
Age). They grew into huge sheets t.W. — a , [ Se L ce 


a If* ~«1I J k VVH, II WBb IUUUCU — » --- 

andVrnnfei lfi’v, T , he boulder lies on rock that was also scraped 
end grooved with ,tr,ae by loo moving over it. 


and 

none today. 01^ 

finally overflowed, and their water ran to t 
lake, the next one, and so on until it beca ^ 
One of these rivers is now the MississipP • 
through several glacial lakes before it _ t,jW 
southward ( see Mississippi River). VjL. n c oi ex- 
changing land that was scraped down and , jC ; eI «, 

with mlos nf hrnlron.iin rook left by melting 6 


huge sheets t W i ;L e hanging land that was scraped down 

I read to Ken- with piles of broken-up rock left by 


How Aden Gained Accurate Knowledge of the Earth 

TV/T EN have not always known the truth about the cot be certain because v, e do not know the exact value 
size and shape of the earth Almost 4 000 jears of his unit of distance the stadium 
ago learned men of Egypt pictured the earth as the Ptolemy (about a d 150) believed the earth to be 
bottom of an oblong bov whose top was the sky An smaller than it is and decided that it did not rotate 
cientllindus did not agree to He believed also that the 

flip™ the earth a rt.sk PRO0F THAT THE EARTH ROTATES _, rth , tnnA 


them the earth was a disk 
or hemisphere that rested 
upon the backs of four huge 
elephants The elephants in 
turn stood on a turtle which 
swam forever m an endless 
sea The Greeks of Homer 8 
t me (about 850 b c ) thought 
the earth an irregular disk 
that floated in endless waters, 
which they called the River 
Ocean On the dak were 
mountains hills lowlands 
and streams lakes and seas 
Pythagoras (who lived 
about 52o bc) may have 
been the first to say that 
the earth was spherical But 
within 150 j ears astron 
omers provided proofs like 
those given early in this 
article By 250 bc most 
learned Greeks were sure 
the earth was a sphere One 
astronomer Aristarchus of 
Samos believed that it ro- 
tated and revolved around 
the sun Eratosthenes a 
Greek who lived in Egypt, 
measured the earth s cir- 
cumference with an error 
that probably was not great- 
er than 2 500 miles and may 
have been much less We can 
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w e do not know the exact value 
the stadium 

150) believed the earth to be 
decided that it did not rotate 
He believed also that the 
earth stood still in the center 
of the universe and that the 
other heavenly bodies re- 
volved around it Unfortun 
ately his ideas were accepted 
for 1 400 years 
During that time many 
people also held to old beliefs 
that the earth was square or 
circular and flat Learned 
men in the Middle Ages how- 
ever knew it to be round 
W hen Magellan 8 ships sailed 
around the world m 1521 and 
1522 it was no longer possi 
ble to doubt that the earth 
was round Later in the cen- 
tury Copernicus argued that 
the earth and other planets 
traveled around the sun 
About 1600 Johann Kepler 
d scovered the whole truth 
He found that the planets 
including the earth, travel 
around the Bun in elliptical 
orbits (see Astronomy Co- 
pernicus Kepler) Theearths 
orbit has an average diam- 
eter of 185 800 000 miles 
and a circumference of more 
than 5 810 000 000 miles At 
one point on its elliptical 
orbit (the perihelion ) the 
earth is 01 400 000 miles 


^ i 
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THE FIRST GOOD MEASUREMENT OF THE EARTH 



Eratosthenes m Egypt made the first scientific estimate of the earth’s size. He found that when the 
at Syene (Aswan), it was about seren degrees (1/SO of a circle) from the vertical 

two A1 cnms d His'efhm b a1e' /..hjffi™ «£ *“?' h fi otsumference as SO times the distance between the 
two cities His estimate (about 24,500 miles in modern figures) was remarkably accurate for his time. 

from tlie sun, at another point (the aphelion), it is 
94,500,000 miles 

Later in the 1/th century, Sir Isaac Nov, ton dis- 
covered that planets stay in their orbits because of 
a force called gravitation (see Newton; Gravitation). 

In 1728 James Bradley found unquestionable proof 
that the earth goes around the sun by discovering 
the aberration oj light, as told in the article on 
Astronomy. 

One of the most striking proofs that the earth ro- 
tates on its axis was devised by a French physicist 
Jean Foucault, m ISol. He hung a heavy iron ball by 
a wire more than 200 feet long from the dome of the 
Panth6on m Pans. Around the bottom of this pendu- 
lum was a circular railing piled with sand. Each time 
the pendulum swung, a projecting needle knocked a 
bit of sand from the rail. a 

fredTit tendf °Z that \ hen a long P en dulum swings 
freelj, it tends to move hour after hour in the *ame 

plane. If the earth did not turn on its axis, therefore 

nCedle 7° uld W continued strikbg the 
sand in ths same two places Triton •*. j ° 

lines ev eiy time the pend£ ^ Since 
no force at work to nrake“^Li 
swing, the different marks could onlv b? w S 

the earth rotating beneath the pendulum! ^ ** 

Accurate Measurement of the F orrt. 

By 1600 men were sailing all arnnnH ^ ,, 

needed accurate knowledge of its vize^ T* v and 
The discovery of the teIes°cope ga? e them the ^ 
hey needed for precise meaf^e ““ 
they could measure altitudes of the 
stars above the horizon with extreme „ 
from the altitudes they could ac . curac y> and 
(see Latitude and Lon jude) temUne latitude 


means 

measurements. With it 
sun and the 


To determine longitude, they had to compare ob-e- 
vmtions made in different localities al the same wlri 
of time ( see Longitude). In the 17th century clock 
were not good enough to keep accurate track of tic-, 
but the telescope provided another means of checker 
time. With it men could see the many satellite of Jc 
piter swinging constantly into eclipses. Since ec'-h 
eclipse would be seen at the same instant from erny 
locality where the planet was visible, the ob'errst’-; 

w as a good means ot fee- 
ing longitude. 

Such measurem'ri: 
determined Iocat o:_- 
accurately in anguk 
measure — that is, de- 
grees of latitude and !-■> 
gitude. For a measure n 
miles or other unit c 1 
length, it was necesruy 
to do what Eratethena 
had done — compare s 
measured distance b~ 
tween two points on tb 
earth with the enp' r J 
difference between te 
same points. In 1571 
Jean Picard made a good measurement of this son 
using the meridian between Amiens and Paris. 

This measure and others like it could be used any- 
where if the earth was a perfect sphere. But Newte 
believed that it was an oblalc spheroid (bulged at ti’ 
equator). Others argued that it might be a prokksit-- 
roid (bulged at the poles). In 1735, to settle fc 
question, the Paris Academy of Sciences sent out t ° 
expeditions. One went to Peru (now Ecuador) sr j 
spent ten years measuring a north-south hue anw— 
mountains near the equator. The other cvp^dit' a 
Dent to Lapland, where they measured an am ^ 
dense forests and upon the surface of a frozen nw 
These measurements proved that the earn ^fc 
oblate. The equatorial circumference and the 
and equatorial radii are given to the nearest Eb- 
on the first page of tins article. 

These figures are for an ideal earth — that is, one c- 
which all oceans and seas stand at the same Ieve 
all land is considered as if it lay at sea level, f 
actual surface does not meet these conditions, -■ 
scientists are sure that the ideal figure is known 
within one-tenth of a mile. The tw o figures common, 
used today are the Hayford spheroid, compu 
1909, and the International Ellipsoid of e f ir 

(1924). They differ by only’ three meters (abou 
feet) in the length of the polar radius. 

Measuring the Mass of the Earth , .... 
In 179S Lord Cavendish of England determined^ 
Earth’s mass. The determination amounted o ^ 
many people call “weighing the earth”; m} - , 
the earth cannot be put on a scale, Caven 
tacked the problem indirectly. . c f 

First he measured the gravitational attrac * _ ^ g 
the earth for a large ball of lead. Then, usm.- 



specially designed balance, he meisured the attraction whole ia as rigid as steel To do so he measured the 
of the large lead ball for a smaller one From these tiny tides m a 500-foot pipe half filled with water 
two measurements as well as the distance from the These tides ro*e to only about 70 per cent of their 

■ center of the earth and that between the two lead predicted height Some other force was tilting the 
p baits, Cavendish accurately computed the mass of the pipe in the same direction Michelson correctly sup- 
' earth In 1841 and 1942 Dr Paul R Heyl of the posed that this force was a tide in the solid earth 

i United States Bureau of Standards repeated the The extent of this terrestrial tide gave him bis figure 

■ Cavencfisfi experiment With more refined data hade- for the ngiditv of the earth 

termined the earth's mass as 5 96X10^ grams, or Balance Between High and Low Places 

. about 6 570 000 000 000 000 000 000 short tons Many tests and measurements prove that the con- 

These huge figures give a clue to the earth s dm- tuients and ocean basins rest upon dense rocks which 
, s\!y — that is, the amount of material (‘ matter ) in a make up most of the earth s crust Measurements 
given amount of space Dividing the mass of the earth made with plumb lines and delicate pendulums show 
by its volume gi\es the weight of one cubic mile of that material under plains is heavier than that which 
earth material as 22 870 million tons This 13 6 52 makes up hiuh mountains Other measurements 
tunes the weight of a cubic mile of water, and so the prove that rocks under oceans are also very heavy 
density of the earth is said to be 5 52 These heavy rocks have been solid for ages, but 

This figure is an average for the entire planet nevertheless they can move They can be squeezed 
Actually the earth is only moderately dense at the downward forced sidewise or pushed upward under 
surface and much denser at great dcptlis Figures the outermost parts of the crust The contoents 
range from 2 7 or 2 9 at the surface to 9 at a depth of and ocean basins seem to float upon tha dense laj er 
1,800 miles and 11 6 or 12 at the center When part of the surface becomes heavier, as by the 

The * Spheres ’ of the Earth deposit of eroded material, it sinks into the lower 

Scientists often speak of the earth’s “spheres ” layer The dense layer also rises under some other 
These are really shells (concentric layers) which show part of the surface Tins floating balance is called 
differences in composition The core of the earth is the uostasy from Greek terms meaning ' to stand equally " 
centrosphere, the intermediate layer, or outer man- It is explained more fully m the article on Geology 
tie, is the asthenosphere and the rocky crust the The Origin of the Continents end Oceans 

lithosphere In depressions of the crust lies the A related question is how continents and ocean beds 
hydrosphere — the watery areas of the earth Sur- came to be located where they are The problem is 
rounding all is a gaseous blanket, the atmoiphere complicated because the locations have varied greatly 
The dimensions of the ‘ spheres 
are determined in various ways 
sphere can 

but the most useful device is the 
finder (see Navigation) For the atmosphere, 
reflected radio and short waves give much in- 
formation Observing instruments can be ear- 
ned up by balloons and jet-propelled mis- 
siles Visual observation and photography are 
Used for the aurora and for meteors 
For the interior of the earth scientists 
use the shock waves sent out by earthquakes 
These waves travel in all directions, and tho°e 
that go downward gain speed 
rapidly to a depth of 600 to 630 
miles Then the rate of increase 
falls off, as it should when waves 
leave the dense-rock shell and 
enter the one that consists largely 
of metallic compounds At 1 800 
miles the waves change speed 
again, dropping from more than 
eight miles to about five miles a 
second Indeed, Borne waves are 
entirely absorbed, a fact which 
indicates that the nickel iron 
core is doughy instead of solid 
In 1913 A A Michelson and 
others, of the University of Chi 
csgo, proved that the earth as a 
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through the geologic ages. In earlier times, for ex- 
ample, continental land masses tended to form belts 
running east and west. Today the continents are sub- 
stantially triangles, with their bases to the north and 
their tips to the south. 

In earlier times, when men believed that the earth 
once was molten and cooled slowly, one theory ex- 
plained the formation of continents by stating that 
they were the first parts of the crust to lose heat and 
solidify. Scientists thought 
that when the rest of the sur- 
face hardened, the earth had 
shrunk. So these parts were 
lower than the continents 
and became ocean basins. 

T. C. Chamberlin, one of 
the men who devised the 
planetesimal hypothesis, 
suggested that dense plane- 
tesimals formed some parts of 
the earth while light ones 
formed others. The dense re- 
gions sank downward and be- 
came ocean basins. Light 
areas were forced upward 
until they became continents 
and such large, old islands 
as Greenland. 

According to a third the- 
ory the earth once was mol- 
ten but its surface quick- 
ly hardened into a crust of 
granite and other light rocks. 

In time the crust cracked, al- 
lowing heavy lava to erupt 
over great aieas. These areas 
sank, turning into ocean ba- 
sins. Lighter legions between them remained where 
they were or pushed upward, forming continents. 

Meanwhile, an American and an Austrian ceoloeist 
suggested that the continents had drifted to £ 
present positions. The Austrian, Alfred Wegener pic- 
tured one huge early continent that began to break- 
up about 2o0 million years ago. Its sections then 
moved over a fluid layer which might have been 
me ted by radioactive heat. North and South America 
drifted westward; Africa pulled away from Fm-nno 
Antarctica went to the South VrL a™ L P ' 
northward while Australia drifted far to the^T^ 

Each of these theories explains some facts 'but 
? nd objections can be found to 


CAVENDISH WEIGHS THE EARTH 


p ltc Sf' ."' thc apparatus Cavendish used to com 

KeelMd b«U h iV?S2i Hc 4fV !rmin " 1 how “ueh « 

lowed to emlL a sn l nl1 ba » which was al- 

mZuottSr&nhl towar A i'- 13 e a'raady knew thc 
of the earth fn°r S fh^ ere5 u nl1 gravitational attraction 
* earth From these facts he computed 

the total moss of the earth. 


For at least 800 years, and probably much longer, 
men have used these lines of force in the magnetic 
compass to tell directions (see Compass, Magnetic). 

The magnetic poles of the earth do not coincide 
with the true North and South Poles of the earth. 
They arc difficult to locate because they are in inac- 
cessible regions and because they are constantly 
changing position. The north magnetic pole is some- 
where in the region north of the Boothia Peninsula of 
Canada. The south magnetic 
pole is in the Australian ter- 
ritory of Antarctica. 

The Earth Ib Very Old 
Geologists and other scien- 
tists have long concerned 
themselves with the problem 
of the earth's age. John Joly, 
an Irish geologist, based his 
estimate on the time needed 
to accumulate all the salt in 
the sea. He concluded that 
this must have taken at least 
90 million years. Sir Archi- 
bald Geikie and other geolo- 
gists tried to determine the 
earth’s age from the thick- 
ness of rocks that settled 
in lakes and ancient seas 
Such estimates have ranged 
from 100 million to one bil- 
lion years. Lord Kelvin, 3 
British physicist, estimated 
that it may have taken the 
earth's crust about 100 m- 
lion years to cool. 

The newest and best esti- 
mates are based on rocb 
which contain radioactive elements. These elements 
turn into lead at rates that never change (see Radio- 
activity). Geologists have found radioactive rocks 
that show evidence of being more than 2 billion 
old. Since these are not the most ancient rocks, ® 
earth itself must be older. Some astronomers e>n- 
mate the earth’s age at 3 billion years. 

IIovv Will tlie Earth End? 

Almost everyone has wondered at some time or o 
er when the end of the earth will be. Some scien » - 
have thought that the sun would eventually burn ® !J i 

ov, J il. i n .t < . • * r . 



ah of them. The , --- „ - 

objection, for example, that centrifugal A?! ,? iept warm b >' radioactivity within its cru„. 

to have sent drifting masses toward fhr- ^ Other scientists have thought that the world " 

Nevertheless, the theory inspired?*™ h e , quator - ” 

wide time checks by radio to deW r ps ta m °f world- 
longitudes of selected points are dmn[tg ^ 

nI h l!l rt ? aP ° W f rfulM agne? 


uiuugni, mat me sun would 7 r, r t 

and that the earth would perish for lack of heat, 
radioactive materials in the sun should keep < 1 
for untold billions of years. And the earth 1 
kept warm by radioactivity within its crust. 

Other scientists have thought that the won™, 
end through collision with a comet or a star, flu 
many years ago, the earth passed through P 31 
comet and no one felt it. The chances against co 
with a star are inconceivably remote. ^ ^ 


tv i i art “’ a Powe rful Madnpt a star are inconceivably remote. jii 

It has long been lenown that the earth is „ 1 „ A mor e likely probability is that the eartl 

magnet Like other magnets, it has Z‘ll stop rotating. Then one side would have pe g 

lnes of ‘"g between them see^Zf ?V ight and terrific heat, and the other perp^ 

' wmgnetj. darknpaa ,._i i_i_ 1.1 i.ifn ns we 


ovvjjj Toraung. men one siue * 

ual light and terrific heat, and the other pet 
darkness and .unbearable cold. Life as we r 



now could certainly not exist The earth is actually 
slowing down, but at a rate of only one second in 
100 000 years This would allow sev eral trillion years 
before the end A more genuine cause for concern is the 
chance that man may destroy himself or civilisation 
through, atomic war This is a real poss b lity If 
men learn to lie together m peace hoi ever they 
may inh&b t the earth unt 1 its natural end 
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WHY and WHERE EARTHQUAKES Take PLACE 

EARTHQUAKE To understand earthquakes we of balance ready to slip or crack if disturbed m any 
^ must have m mind the general makeup of the way The disturbance may be due to further shrink 


earth s crust This crust estimated to be about 50 
miles thick is composed of blocks or slabs of rocky 


mg to pressure from below to volcanic explosions c 
to the addit onal weight of loose material p led above 


material lying in irregular layers and piles To get an that area by the action of water Whatever the cause 
idea of its pattern think of a city dumping ground *' **■ '* 

with its heaps of masonry bracks tiles slate mortar 
and stone that hate been carted awa> from wrecked 

buddings and have gradually been packed down more it may result in new faulting in the crust 


if the movement in the rock area is sudden it pro- 
duces an earthquake or temblor The movement 
may cons st of a slip along an old crack or fault or 


As we would expect the conditions that produce 
earthq lakes are more likely to be found where the 
crust of the earth remains most uneven that is i” 


WHEN THE EARTH OPENS 


or less solidly Just as the material on the dumping 
ground will show some traces of regularity because of 

the order m which the various kinds of materials were — -- - — • . 

dumped so the pattern o! the earths crust shows regions where high ^very .low 

traces of its original struc- 
, ture and makeup 

The earth s crust as we 
find it today represents 
the wreckage of the far 
, more even and orderly 
surface that existed bil 
hong of jears ago Shrink 
mgs and swellings m the 
1 interior of the earth and 
in the crust itself caused 
1 the crust to crack and 
' buckle Great layers of 
rock split off and slid over 
one another some tilted 
1 up and stood on edge 
1 forming mountains others 
i were ground and squeezed 
' into small fragments (see 
Geology Rock) 

As time went on the 
I tremendous upheavals that 
i changed the entire face of 
( the earth diminished and 
I the fragments of the crust 
( settled down into more or 
Jess permanent position 

i Here and there however .. . ~ 

, weaaoS reset were left, isa bwhw.y is tach^h>* 

I perfectly supported or out nMSS Crevasses five feet deep opened beneath t 



areas The low areas may 
be dry land valleys or they 
may be great deeps in 
neighboring oceans 
If we examine a map 
showing heights end depths 
the world over we can 
easily pick out the most 
conspicuous of these re 
. . pions They he along the 

Pacific coasts of N orth and 
■ — South America west of the 

Great Basm and along 
the eastern coast of Japan 
They include the islands 
of the East Indies the 
West Indies and the m d 
die Pacific which arc the 
tops of great mountan 
ranges rising from the 
ocean beds Others he 
along the southern edge 
of the Himalayas and 
along the mountainous 
promontories— Italy and 
Greece— that jut south 
ward into the Mediter 
ranean Sea 

These and similar re- 
gions make up what geo) 


juju bred 
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oasts cafi the earthquake belts. They also contain 
most of the worlds active volcanoes («e Volcanoes). 
About S.009 earthquakes are recorded each year the 
world over. Japan has an average of three a day. 
Most earthquakes go no damage. Even during violent 
quakes the solid crust of the earth usually moves 
very little — from half an inch to 2 inches horizontally. 
Loose overlying sod. however. cay shift 20 feet or 
core. Then fissures are likely to open on the surface; 
building; standing on the shifting areas will tumble 
dorm and mater mams, gas pipes, and electric cables 
mill be broken, math the added danger of fire, as in 
the San Francisco earthquake in 1695. 


Quakes Beneath the Ocean 


Submarine earthquakes may cause huge reaves 
that carry destruction far inland. In the Lisboa 
earthquake or 17.5-5. reaves 50 feet high drowned many 
thousands reithin a fere minutes. In IP-16 a senes of 
earthquake reaves struck the Aleutians the Hawaiian 
Islands (devastate:: Hiloj California, and Chile. 
Small islands may disappear cur. nr earthquakes. 
Changes in land level- mn> result Near New Madrid. 
Mo., m 1S1I-12. new marshes and laf.es uere created. 


Three types o: construction permit buddings to 
withstand earthquakes. Small dreelimzs are made of 
light framework rehlch can rock and shift reithout col- 
lapsing. In heavier structures, supporting members 
are placed beneath the middle mstead of beneath the 
ends of the crossbeams, so that the beams can slii't 
reithout slipping o5 them supports. In the thud 
type the building ‘-fioats" on roller bearings p'-.ced 
under the main pillars. Tee bearings are steel plates 
reith interposed sets o: rollers at right angles. 

Tr.e area of most violent movement, over the point 
in the crust rehere the earthquake originates * is 
called . the eprerier. From this area, shocks and 
vibrations o: diminishing force radiate in a jj 
tions. By measuring these vibrations reith mad runrents 
cahea taxnografri (rSmcHp-cf.') Qr «,V . orrtnl at 
vanous pomts on the earths surface. it is po«ib'» to 
locate the center of the disturbance. A selsm'omaph 


consists of a massive reeight suspended so tint rs 
movement relative to its support can be ceamd 
A quake tends to vibrate the support and rexriri 
apparatus but leave the re eight motionless. 

Sewrzo’vrj. or earthquake science, gives cs cm 
most reliable information about the cake-up c: th 
earth's interior by measuring the speed reith vEi 
■vibrations travel through it. It is importer, ik 
in engineering. By studying the character c: srek 
engineers are able to construct dams and risers 
that red]! vrithstand them. One reason the trio-i 
States built a canal across the Isthmus c: Pirn 
rather than across Nicaragua reas that the forme: st- 
is somerehat freer from earthquakes than the knar. 

Some Notable Earthquakes 

1755. Lisbon, Portugal. Sea reaves produced by cmfe 
dest roved the citv reith loss of about 10,000 irres. 

lSli-12. New" Madrid, Mo. P.eekVrt Lcket 7-r- 
nessr-e and Kentucky formed by the sinking cf - 7- 
of the hood plain of the Mississippi. 

1 SSO. CiiarP-sloii, S. C'. Twenty— ever ires nw 
Tfce shock re a.- felt over a very great area. 

1S9I. Mino and Ore jri, japan. Kih-d. 7277. -- 
jured, 17,393; re holly destrov ed, 197,000 Lore--! 

1S97. Bengal anil Assam, India. Thirty Lbs re- 
duced by tremendous changes in ground level. 

1900. San Francisco, Calif. Violent curbs. A 
rurface movements up to 23 fet-t, followed by Ere: irv 
500 frilled: property d inure. 5300,000,093. _ . 

190S. Calabria and Sicily. About . e.00 bo*- 

95, OX) injured: mo*t of Messina destroveu. _ 

1915. Central Italy. AlyvJt 30,000 five- /.•=*. — - 
372 towns ar.d village* damaged. 

1917. Guatemala. Repeated ea.rtfcyu.kw re.-: - 
week's period frilled about 2,500 person*. 

1920. Kansu Province, China. Vio'-mt qmbs urt- 
ing over 300 square miles; 200.000 lives br. _ .. ... 

1923. Tokyo and Yokohama. Japan. Nesny R'-’ 
killed and both cities wrecked. _ . ___ 

1929. Newfound Land. Quake offshore preoujeo »-■ 
100 feet high: 26 drowned; 12 ocean cabPs treea _ 

1931. North Mind. New Zealand. Dcrtnrertrt u - 
15 mile- of coast: Napier harbor raided: 2-50 sure C- 
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1931 Bihar Pros race India About 7 000 killed 400 
000 lost livelihood from sand spread over fields 

1935 Ind a Cities of Quetta and Kalat destroyed 
floods gushed from fissures 30 000 dead 

1939 Chle Fertle central valley devastated Con 
cepcidn Chilian other cities wrecked 2a 000 killed 

1939 Turkey Region extending 200 miles inland 
from Black Sea ruined 45 000 dead 

1949 Ecuador At least 50 towns and villages de- 
stroyed about 6 000 killed 100 000 left homeless 

1950 Assam India One of the most intense of all 
time 1 000 killed in thinly populated area 

1953 Ithaca Zante and Cephaloau (Ion an Islands 
off westcoastof Greece) Towns and villages leveled leav 
ing 100 000 homeless at least 600 dead 5 000 injured 

1954 Orliansville north central Alger a Town de- 
stroyed 13 10 dead about 5 000 injured 


EARTHWORM The earthworm is nature s plow- 
man It turns the soil over and over and breaks it up 
A farmer docs the same thing with his plow The earth 
worm doe* its work by eating the so 1 in order to get 
tiny bits of leaves and other plant and animal matter 
out of it Scientists estimate that theie miv be more 
than a mill on woims in an acre of lai d Many tons 
of earth pass through their bodies in the course of a 
year 

Plants would have a hard tune growing without this 
little farmer It lets air and water get to the plant 
roots It turns under decayed plant and animal mat- 
ter Earthworms bury two inches of this material 
esery ten years They also improve the soil with 
lime from the r own bodies It orms are so important 
to good plant grow th that there are now w orm farms 
where they are raised for sale 
The earthworm s body is made of one tube inside 
another The outer tube is divided into parts or seg 
ments Under each segment are four pairs of bristles 
With there bristles and two sets of muscles the 
earth ronn moves about 
How the Earthworm Squirms Along 
One set of muscles runs the length of the body The 
other set runs around the body The worm can 1113 
its body longer by relaxing the long muscles ana 
shortening the other ones It can shorten its body 
by pulling in the long muscles and loosening 
others To move forward it gr ps the d rt with tne 
bristles under the tail end of its body 
lengthens the body This action pushes the head lor 
ward through the dirt Then the worm gaps the art 
under its head and pulls up the tail end o i y 
The inner tube is the digest.ve system The worm 
eats by turning its throat inside out and pushrn it 
forward to grip a piece of d rt Then thethrnatmu 
cles draw the dirt back into the tube Th jj*** 
first into a storeroom called the crop The 
into the gizzard Here the worm uses grains « 
grind up the so 1 Ixext the worm d gests the food 
Then tire worm pushes the dirt from its body It comes 
out in fine coils called castings . , 

An earthworm has no eyes Jut it can rtell light 
from darkness It feels tl c lightest touch It can 



do these things because it has sense cells on the 
outside of its body Its sense of taste is very sharp 
It breathes through its skin 

Each worm is both male and female The worms 
work in pars though to fertilise each others eggs 
Near the front of the body is a s veil ng called the 
saddle Here the worm forms a case around its 
body The worm lays eggs in the case The wse 
works forward At last it si ps over the head The 
two ends snap together The case is now a fight 
brown capsule with the eggs inside It is about as 
big as a grain of wheat 

The eggs hatch in about two weeks The young 
worms are less than an eighth of an inch long They 
take about two years to grow to their full ten inches 
Some worms in tropical lands gro v 4 to !0 feet long 

Earthworms 1 ve where the soil is fine and moist 
They dig burrows usually 12 to 18 inches below the 
surface but they may be as deep as eight feet 
The burrow goes straight down at first then winds 
about irregularly Each burrow ends in a little room 
Here one or more w orms curl into a tight ball and sleep 
(hibernate) through the winter They keep rain water 
out by blocking the opening of the burrow with leaves 
In heavy rams they come to the surface to avoid being 
drowned When they get overcrowded they come up 
and look for new homes They must be able to go 
underground quickly The ultraviolet rays of sunlight 
soon kill them. , , , 

The greatest enemies of earthworms are birds and 
moles Tire worm however has one advantage in its 
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struggle to live. If a robin tugs at a worm and breaks 
it in two, the worm may not die. The p3rt which re- 
mains underground may grow a new part to re- 
place the missing head or tail end. This is called 
regeneration. 

About 90 species of earthworms are found in Xorth 
America. Most of them belong to the genus Lumbri- 


cus. Many related species are found in fre-h or si'; 
water. The ringed, or segmented, body of the eni- 
worm places it in the phylum of the animal kir;i~ 
which is called Annelida, or Annnlala. This i-- 
from the Latin uord anrUu<*, meaning “little res." 
(Relation* of the annelid* to other animals are st'rz 
by a diagram in the article Animals.) 


i 




EAST AFRICA, BRIT- 
ISH. Snow-capped moun- 
tains, rich farm land*, 
tropical forests, and rolling 
grasslands until an abun- 
dance of game animals are 
all typical of Britain'- terri- 
tories on the Ea«t African 
plateau. These territorie- in- 
clude Kenya Colony and 
Protectorate. Tanganyika 
Territory, and Uganda Protectorate. The m,., 
° f , Brit l sh S* Africa is the protector 

SL arfi d iS]3nd5 ., 0f Zanzibar a°d Peml 
t- ? rt ‘ c l e dea!s Pnmanly uith Tangamika •> 
Uganda. {See aho Kenya; Zanzibar.) 

East Africa is a huge plateau. The average eta 
rion is about 4,000 feet. From the flat surface of ] 
plareau rte a lew lonely mountain peaks. The t 
highfst peaks are Mount Kilimanjaro (19,319 fe 

“ills *t ,b ? 

Tanganyika 

, f ^ e of Tanganyika was once German E 

Afnca. It uas conquered by Great BritainTndl 


AFRICA’S HIGHEST MOUKTAIK ___ , 

The snowy rap of Kilimanjaro looms oyer the tcrtCefi > o 
the East African plateau. The mountain is m Taipa7r=— 

gium in World War I. After the war. e.\cep‘ 1 
Ruanda-Urundi. which went to the Belgian 
Tanganyika was given to Britain a* a Lap" 1 
Nations mandate. After World Uar II it hc”air r - 
British trusteeship under the United Nations. 

Tanganyika is bordered on the north byKcoysa^ 
Uganda, on the west by Ruanda-Urundi and t e ' 
iria n Congo, and on the south by the Federau 1 -* 
Rliodesia and Nyasaland anti by i\ I ozamh T - 
the Indian Ocean coast are the islands o: Airl- 
and Pemba. ,, t. 

The territory of Tanganyika is larger than - " 
and lias more than 500 miles of coast line- ' 
Salaam is the capital and chief port. U°- ®‘ 
trade in Tanganyika is carried on by Asian 
merchants. _ , . 

Tlie greater part of the interior is too 
farming. The semiarid gra=slands, howexer. 
excellent pastures for great herds of catt e 'A’ ; j g 
and goats, owned mostly by African tribes- , 
the principal export. The British gox'emrne-. 
to establish huge peanut (groundnut) P— n “ — ,l 
after World War II, but the effort uas a 
failure. The vast farms were then divided 0 ^ 

for other crops. Cotton, coffee, pyre'hniin, • 
beeswax, and mangrove bark are other imp°: ^ g. 
nets, Mineral exports include diamonds, =£■ 
and silver. One of the richest diamond 
Africa lies south of Lake Victoria. It was - s 
by a Canadian after World War II. The t 
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administered by a governor appointed by the British world tour opened the great new dam at Often 
Cron n and by an executive counc 1 (Area 360 000 Falls The dam controls the flow of water from Lake 
square miles population 1948 census 7 408 096) \ lc tona through the Vctona Nile and eventually 

U Eam j a into the Wh te Nile It is one of the largest hydro- 

electro developments n Africa and will fumsh 
The protectorate of Uganda is bordered on the north electric power to advance the industrial grovth of 
bj the Sudan on the west by the Belgian Congo and Ea«t A/nca Entebbe Uganda s capital on the north 
Ruanda Urundi and on the east by Kenya Uganda west shore of Lake Victor a has an international air 
has a British governor but the 

African chiefs and kings are al — — ~i — * S — ., y T , . 

lowed cons derable authority Un 1 s \, 

like Kenya Uganda is a black . ,, v .. N . -3T ' _ r "n 4 \ 

man 8 country («ec Kenya) 1 ® ^ hi s. E,t H 1 O P I A r "l 1 

Land may not 6e sold to non <* (/ % \ ^ */ \ 

natives except by spec al perm s L *Mon ao in 1 \ ’ 

son of the governor and this is x '* ^ 

rarely granted The highly mtel ' ^ x "'w-t- P 

ligent Baganda ore the leaders ■ _o N 0fl#o „ f* *” “ ** \ T 

among the African peoples Their ' i Uganda t f 

k ngdom is called Buganda and D 0 1 . jy 

their language Luganda Lugandi V ' c>«» > KENYA « . «r. 

is used in the schools which are "Z i, 0 *Bpr «G' > Jo 

maintained partly by missionary L O ‘‘“’''“’g ? '•> / K „ mil *,«* <* S ™ X 

societ es and partly by the British V U j. E "* l ’ b * °Mt tenya ^ 1 

government (for picture of a mis f&mF 4 , _ — L * © \ (. 

sion school see Africa) L " Y£ I v K ‘ na N ° “ bl w V 

The government of Buganda is * V A,. V ** •» \ j> 2 

patterned after the pari amentary \pusDt* ^ H rS?njj n\ * » M .**" < 

Sjstemo! Great Britain The king ■> p 1 x 0 " d uj 

is called the Kabaka The present 'i*\ S S N n u 

Kabaka was educated at Cam l 2: i r g % T<m S <. y Q ' 

brilgc England E < V r *• Vanqanyika 7 'zanzibar 

There is a University College , AU* • 1 t C 1 (©zanzmri 

at Kampala capital of Buganda ‘ o 7 v x \ aj 2 

for the higher education of the j vj N. ^ Bor •’ t 01 ™" 

Africans Kampala is Inked by 1 ***-*• x . ^ MAfA — 

fa 1 with the Kenya port of Mom “ — — - -■ ^ o Q 

basa There are branch railroad utln Ab " *■ «, Kiwax.r., ^ 

1 nes to the important cotton pro A % '-j. / f o __ -Co- 

due ng centers There is also steam . \ 3 ^ c do 

er service on Lake Victoria w * ^ ,5 1 e 9° ° 

Uganda is the chief cotton pro / ° x O » \ £> 1 ^ t „ 

ducing country in British East X Ww *• / s ^ | ^ 

Afnca Almost all the cotton is J ^ 

groin by Africans without the \ * ' •* J 

supervision of Europeans The cot- ^ ^ ^ \ v . N 

ton is then exported mostly to A _ gg* . ^ ,1 a tonto . \ • M0<o * b q “" A 

India by Indian merchants who C ^ ® ^ ® J Nimulia v f, =“'P"J a | 

carry on most of the trade in j t ' TC<0 y *v ^ '%. rf Sar ' r */" la " E ° 

Uganda as they do in Tanganyika j ■> f s 1 ~ 

Tor food the Baganda and other I A SOUTHERN I ,<b 1 BRITISH 

tnbes depend largely on bananas K ,® I FAST AFRICA 

and millet These grassland trbes k W v EAbl 

also raise cattle sheep and goats 1 ' RHODESIA ' ° T # capita! @ high point a 

(For pictures in color see Afnca ) 2rS g»«o ~ , /v ? ° ini l sounoarips Co- 
in 1954 Queen Elizabeth II of -- wo»«e ,i / ^ otht ■ sounoaries — — — 

Great Britain on one stage of her Hk *, / O— ’< C Sco scaiopmies 
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port. (Area of Uganda, 94,000 square miles; popula- 
tion, 194S census, 4,962,749.) 

History 

East Africa was explored by Portuguese manners 
in the loth century. Later the land fell under Arab 
control. There was trade in both slaves and i\orv. 
Germany became dominant in the 19th century, and 
the temtory was called German East Africa. After 
World \\ ar I most of East Afnca had become part of 
the British Empire. (For Reference-Outline and Bib- 
liography, see Afnca.) 


EASTER. The greatest festival of the Christian 
church commemorates the Resurrection of Jesus Chnst. 
It is a movable feast; that is, it is not always held 
on the same date. The church council of Xicaea 
(a.d. 325) decided that Easter should be celebrated on 
the first Sunday after the first full moon on or after 
the vernal equinox (March 21). Easter can come as 
early as March 22 or as late as Apnl 25 
In many churches, Easter is preceded !>\ a season of 
prayer and fasting, called Lent. Tins is observed 
memoiy of the 40 days’ fast of Christ in the deseit 
In the Western church the Lenten season is from Ash 
" ednesday until the noon of Holv Satutdax -the dax 
before Easte. These six weeks and ton. dax s include 
40 fasting days, since Sunday s are not fast' davs In 
the Eastern churches, Lent extends over eight 'weeks 
and they do not observe Saturdays as fast davs 
Ash Wednesday gets its name from the practice 
mainly m the Roman Catholic church, of putting ashes 
on the foreheads of the faithful This is fn 5 i 

.horn , s b„t d«'-td , L'°, 

penance. The second Sunday before Easter 
Sunday. The week following is now usuailv call-d 

distributed. Holy Week begins on tv b ! eiSed nnd 
Thursday, or Maundy Thursday i s day * ?oly 
Last Supper of Chnst w ith 

commemorates the Crucifixion. P G °°d Friday 

church year. ThTmLa4 “^^ 0 ^°^^-^ tbc 
pressed in ceremomes mver an , nSen is ev 
the sendees in churched . ■ mUSlc ’ Bes Mes 

doom in manv places Some 5 ^ 1CeS are be '^ out " 

Peak in Colorado in the gAuTo ** ^ at Pikes 

Easter Monday egg rolling on ° f ne "' kfe ’ Tho 
House — a custom of European onV^™ ° f tbe ^"hite 
been introduced in Washington by Dolh- M^’ 0 haVe 
lu ™.v Catholic «.„.ri ra , d,t __ 


carnival season. The origin of the word "carnival” 
disputed. Some think it is from the Latin cnnvtfr 
meaning “flesh, farewell.” Others hold that it is fan 
the Italian came lame, “to give up flesh (or meat) 
Whatever the origin, it is a time for fun and prd 
eating. Elaborate pageants often close this seasonca 
Shroic Tuesday, the day before the beginning of Lent 
This day is a ho called by its French name, Herd, 
Gras (Fat Tuesday). The Mardi Gras celebrater- 
of Xew Orleans and other cities are famous 

Our name Easter come> from Eodrc, an ancea* 
Anglo-Saxon goddess, originally of thedawn. In pen; 
times an annual spring festival was held in her honv 
Some EaMer customs have come from this and ott-- 
p re-Christian spring festivals. Others come from tb 
Passover feast of the Jew’s, observed in memory c ; 
their deliverance from Egypt (see Passox’er). The void 
paschal (“pertaining to Easter”) conies through Lab 
from the Hebrew name of the Passover. The Fres’h 
w ord for Easter, Paque, has the same origin. 

Easter and Ash Wednesday dates for the year- 
1956-1965 are as follows: 


ASH \vi:d. 

easthr 

ASH WED. 

EASTtP 

1050 Feb 15 

April 1 

19G1 Feb 15 

Apnl 1 

1057 March 0 

April 21 

19G2 March 7 

April 2 

195S I’cb 10 

April G 

1963 Feb. 27 

April 11 

1059 Feb 11 

March 20 

1904 Feb. 12 

March-’ 1 

I960 March 2 

April 17 

19G5 March 3 

April I' 


EASTER ISLAND. Far out in the South Pacifx 
about 2,200 miles xx - est of Chile, lies Easter Lhrii 
one of the loneliest islands in the world. If= nearest 
inhabited neighbor is Pitcairn Island. 1,300 car- 
away. The population of 563 (1940 census) is the 
remnant of a numerous people who were once sfa'lH 
w orkers in stone and w’ood and had a form of write: 
different from any other one known. 

Scattered ox’er this X’olcanic island of about 50 squire 
miles are many gigantic statues, each caned out c i 
single block of soft stone. Some are more than 30 feet 
high. Many hax’e been transported several miles te- 
the quarry in which they were carved and set up °- 
greaf stone foundations. Why xvere these huge figu^ 
carx’ed and how were they moved? Xo one knoxo 
The present inhabitants hax’e no traditions that ex- 
plain thk and the old picture w’riting has not b” 11 
deciphered. (For picture, sec Pacific Ocean.) f 
The people w ho carved the immense statues^ta- 1 
the great stone houses, and cut records on wood- 3 
tablets evidently had a comparatix’ely advanced eui 
lization. The decline of this civilization has been ex 
plained as the result of wars, diseases brought i* 
whalers eailv in the 19th century, and the tran-p 0 ^ 3 
tion of most of the inhabitants to work the Pen 1 ' _ 
guano fields about 1S60. A few survix’ors were » & 
returned to the island and conx’erted to Christiana 
T he island, called Rapa Xui by the inhabitant;, - 
named Easter Island by a Dutch nax-igator, Js«- 
Roggex’een, who discovered it on Easter Dax, y- 
Chile annexed it in 1S8S and made it into a natio-- 
parkin 1935. Most of the land is used for grazing; 
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SCAIE Of MttES 
0 ICO TO XO CT 
J ^ch-ebo*t3 70 S«3Vt M^*i 
CArtTAlO HIGH EOfNT A 
»I1«H 


J IKTT EOUSDAtT 


k. c» i»:c-«na 


Cha,n rtlDS fr0m Born "> <hroa g h C^eb t es I “on S ew'Ga l |oea' C ai7h ! o( bea , ds b ' ,w «n the Pacific and Indian oceans. Oc- 
nee, cotton, rubber, and metals S tb . oother runs from Sumatra through Jara to Timor. 

st-^-ij outset of Japan’s entn’ info f^T^'-fj i 63 ^ ^ le movement. This threw the ocean floor uo 


T , — w,c -‘ " ere seized 

Woiw Wi, TnTieS 

These timuands'of neh and t°'' ^ Were Made 
are caUed either the^ East InH,^ 1 , e T breedin E isl unds 
pelago. Another name"u4d bv ^ Archi ' 

is Indonesia. Tb^ ? man ^ ^utch wnters 


- — -» b me mut e-mum. j. ills mrew me oceau uw* 
in ridges around the edges of the moving mass, ani 
the tops of these ridges rose above the sea as islani- 
Along these ridges the earth’s crust weakened ar.d 
let molten rock v ell up from below. This made a lice 
of volcanoes through Sumatra and Java to Timer, 

f non nnUl. 1- tl r» * .. <• ■ 


v, ujcu 03' manv Tjutpl, ,, tiuuugn ouiiiaira ana java 10 1^1 

Eainfnr^ 12 Wretch along both sides nf tif’ J} le . nnor th to the Philippines; another line rose in Xer 

—more fb° r ^i 0 ^, span of about 3,800 statute m’l 6 ^lany of these volcanoes are still active, and 

Tessas? “ rth ^- 


Spain. Frotn JuSiaJ? T «* •» CadiJ 
Java is almost as far as from X-p^v^/ 0 Bata '’ ia >u 
Some of them are huge. Net P,r ^ J Ucatan - 
are both larger than Texas- f lnK i and Borneo 
California; Luzon and Mindannn*^^ ^ r ? er than 
are both larger than Indiana- adb ^ ^PPines 

size of TcOnieirjr^c TT , . 1 J^V, 


Hot Climate and Luxuriant Plant Life 
Since the islands lie in the ocean along the EflUJ' 
tor, the general climate is hot and wet, with frcgncci 
thundershowers. The rainfall, between 100 and 150 
inches a year in most places, favors growth of dens’ 
forests. At sea level, the mean temperature rangfc 


size of LoS w' in r m > and Java is about fb ° resfs ' At sea level, the mean temperature ranges 

festoons ° f "»** SSS et ^ *>' 90 ° F - and B ^ °*> *T £ 

Some geologists bM; b g ° nes - g ees throu ghout the year. But most of the island-' 

once separated Ac - I6 j 6 an almost emnK- c n a [ e mountainous, and the climate becomes subtropical 

age sou™4Tm and , AUStrah a- Bu a * about a third of a mile above sea level. ThehigHr 
cific OceatlvHh tST ° r f eIled ^ “d the Pa 10,000 feet and have a cool climate 

* * {he basm of the South Ok S: ^ 111 New Guinea have perpetual snow. Monsoon 

^ winds and the mountains together cause wet and di7 
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PART OF THE MOUNTAINOUS ^BACKBONE OF THE EAST INDIES 
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seasons, as the sketches on page *>03 show Tim dn 
season, from June to October, is partieuia^mar^ 
on all southern slopes from central Java eastward 

shoreline the land rises' Sriv hT, K 

ss VK 


rfS wiiiuauL nowers are evrrvwim 

B™« e r“r» o r^xri™T"' 00 

bamboo, and stunted etckw, ^ 1 th ° m bushes > 

forests grow in the swamm ^ But too 
the higher, cooler Sfi , ^ On 

dodendron, oak, Maure^S S £“* ^ 

The animal UfTrf Line 


Sumatra’s highlands (above), seen across Lake Toba 
(3,000 feet), are typical of the mountainous interiors rf 
the Hast Indies. Erosion of volcanic cones like tKs 
produces rich soil. Here it is worked by Bataki.tr 
industrious hill people. Their houses (left) aretblctfy 
thatched against the heavy rains. 

from the naturalist Alfred Russel Walks, 
who announced his discovery of this divides 
in 1SC9. 

Vi allacc’s theory begins with the fact tb‘ 
-ZT - the sea is not 300 feet deep over the whole 

s -v.. ’ - 'v ; stretch between the Malay Peninsula, Bortsx 

;• j Sumatra, and the island of Bali, just east B 

JcrT ’ ; ■??'; : j Java (see map). This suggests that in the pas 

all this western division was one land. Jk 

animal life bears this theory out. Asiatic 
animals such as tigers and rhinoceroses, as well - 
many monkeys, apes, and birds, are found through-'-- 
this division. But the animals of all the islands to 
of Borneo and Bali are like those of Australis. Tea 
fits the belief that these eastern islands once were 
linked with Australia and got their animal life £n>- 
that continent. Wallace concluded that the line KP' 
rating these two kinds of life in the East Indies be?~ 
between Bali and Lombok and runs northward «• 
tween Borneo and Celebes. (See also Australia.) 
How the People Lire 

The people too differ east and west of this fe - 
W est- of the line the islands are inhabited rnsinl.' f 
Malays, a short, brown-skinned people akin to - 
southern Chinese (see Malay Peninsula). Thee pwp- 

are skilled Knntmnn formnn? onr! r?l < 1 1 WOrkC^S- ^ 


vmu«e iuaiay 

are skilled boatmen, farmers, and metal workers 
mountain Malays, called Dyaks in Sumatra and 
neo, and Igorots in the Philippines, are less adtsaft- 
than the lowland Malays. ^ 

_ East of the line, the natives are mostly Negro 65 s - 
Negritos, of the Papuan and Melanesian Wyf 
They live largely by gathering wild food and b> 
mg. These people are supposed once to have octT -^ 
all the islands before the Malays came from A 513 3 ' 
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eized the best regions On the western is. primitive and c 

amts, Negritos now live only in the remote 
nonntam regions (See Pacific Ocean ) p 

All these people have much the same ways of 
ife Their villages are usually in a clearing on a ff r '» 

ner The houses arc set on piles and occa *4 A. Y'SJl, 
lonally in trees, to be above the wet earth fii, tP V 

rbe> have floors of Bplit bamboo and roots , , “ 
hatched with nipa palm leaves Some walls \ ’ 

ire thatched, others are merely mats hung 

For food, the people fish in the river or the rf: 
iea and gather fruit in the forest The more v — 7? ^ 
idvanced Malays also grow nee often in ter )e ^ "ff/i uf» « ; »»< 

■aces built along mountainsides Comrmm ^ B -Ssf v } 1 
■ege table crops are millet corn, cucumbers llffi'fc* ( 1 
tad peppers The In ante food animals are ESt? , 1 /^T 1 TT f ey 
ihickens and pigs There are cattle for work > 

ind food, but the natives do not use 11 ilk I W'R jSjg 

For clothing, Negritos wear a grass or palm mI jig f w >s* Ira 
eaf skirt, or perhaps just a loin cloth Malays * - 1*~- -■-> 
wear a shirt, a turban, and a sarong — a square L, -> —1 3 
if colored cloth draped to 1— ’• j r iyra ” — *B ! U!A -Zy . 


:orm a skirt ‘ S 

Except for the Chnstnns in \ f 
;he Philippines most of the t 

Malays are Mohammedans \ 

Ihe hill Malays, or Dysks and jk 

ihe Negritos believe in spirits 
ind ghosts, and practise mag- vfctis 
They used to preserve the \ 

heads of their enemies because “ 

they believed that this enslav 
id the spirit of the dead man 
They also buried an enemy s 
head with a dead chief or under rju{ 
a new house Head hunting is*"" 
forbilden now, but the Dutch | «***■''"**> 




! f ■ > ' 
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government let some tnbes re- 
j <^uBH tarn old heads In Borneo the 
j PI government even kept a few to 

jf „ j lend to villages for magic 

f j tribal ceremonies 

Wherever white influence is 
strong, the native wajs of life 
*»■!— ' -tqi have been greatly changed In 
| Java almost half of the land 
' — ”*53*3 has been cleared, and the coun- 
trysi le has been as nearly 
Europeanized as a tropical land 
could he (see Java) Elsewhere, 
such changes rarely extend far 
1 from the seaports 
-tj The Riches of the Indies 
Av^C The Indies total over a mil 

'vVSjj' lion square miles and have a 
r^j5e?S^i| population of about 100 million 
1 '- 1 ,^,-1 peopfe The Nefherfancfs won 

the lion’s share of this immense 
I , territory The only exceptions 

* -1 " ere Philippines theBnt- 
1 1s ^ P ar t ,s Borneo an 1 New 
Guinea with the adjacent is 

tialf of the little island of 
Timor (See Borneo New 
Guinea, Philippine Islands ) 
iii They vun The former Dutch region 
' h«!i* 01 ( nrm Indones 1) has rich nat- 
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ural resources, and supports a native population of 
about SO million. The native people are called Indo- 
nesians. Europeans total only some 240,000 and in- 
clude Eurasians — peo- 
ple of mixed white and 
Asiatic blood. There 
are more than a million 
Chinese and a few Hin- 
dus, Japanese, and 
Arabs. Although the 
Dutch owned the In- 
dies for over three cen- 
turies, they are still 
only a tiny fraction of 
the population. But 
they developed the In- 
dies, and they still have 
enormous holdings. 

Originally a source 
only of luxuries, such as 
rare woods and spices, 
the East Indies came to 
supply raw materials 
for many of the world’s daily 
modem needs. These tropical 
islands usually produce about 
a third of the world’s natural 
rubber; about a fifth of its tin, 
agaxe and sisal fiber, and palm- 
oil products; three-fourths of 
the Lapok; considerable quanti- 
ties of tea, coffee, and sugar- 
and almost aU of the world’s 
supply of pepper and quinine 
Another useful gift is petro- 
leum. The East In- 
dies normally rank 
fifth in world oil 
supply. The out- 
put is only about 3 

per cent of the world 

total, but scarcity 
of oil fields in East 
Asia makes Indies 
petroleum im- 
mensely important 
throughout this 
part of the world. 

In normal times 
the East Indies sup- 
ply about 2 per cent 
of the world’s ex- 
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mostly from the same countries. These include riv 
iron and steel, machinery, cotton goods, chemicals 
and a wide variety of other manufactured goods."*'’ 

Farms and Crops 



r* -■* 



ex- i- , . 

Port trade. The -m ' 

i etberlands, the the Sfd ^ liy T t r ° f n JJJ J ga t e d the wa 

United States the cr °p. e spe ^° a n? ii c f iba tre «. Their Iro , m thick 6eed beds - 

BriM Empire', „ l d e ” w "S F 

Japan take most of the export, Th r PUn ' S ta the rich j5vln 

mbber, ha'lf'of^ts aboUt a fif U> oHfe critical early in the 20th century, when 

a tenth of £ third of and 6XCecded food production. The ^ 

tin. The Indies take their im’nou, then P^ded credit, irrigation, and off 

imports aid for small operators, and promoted immigrate » 


Most of the espo-f: 
as well as the mars d 
firing lor about 70 ps 
cent of the inhabitants 
of the East Inis, 
come from agricultea 
Until the 20th century, 
the na tries greir crcp- 
only for themsdrs, 
and export crops wse 
produced on “estates’ - 
These are large tract; 
which European anl 
Chinese owners lass 
from the govenuned 
or from natii e rah-s. 

This system pro- 
duced large profits, an: 
paid taxes enough t: 
meet almost all cost of govern- 
ment. It also made it ea? 
to introduce scientific method 
and profitable new crops. Tea 
growing started early in tbs 
19th century, and now Ihfe-e- 
sian plantations usually eipri 
more tea than China or Japan- 
Cinchona trees, brought ten 
South America, now prod® 
most of the world's quinine- 
Rubber is an important product 
of Sumatra, Bonw 
and Java. The p»k> 
oil tree, brought 
from equatorial Af- 
rica, has made tie 
Indies the leader 
source of palm cL 
used in soaps sia 
margarine. 

But the estate 
system employ^ 
onlv about 3 ten-- 
of the farm woo- 
ers. It kept the na- 
tive standard of fix- 
ing low, because in- 
dependent fsBEE" 1 
could not produs 
for export in «®P- 
- ' with the e- 
These 


tition 

tates. 




the Outer Islands as the Dutch called all the East 
Indies except Java and Madoera There the people ob- 
tained land an 1 soon were growing more than half o£ 
the exported crops 


Forests still cover al out one fifth of Java an 1 more 
than two-thirds of tie land elsewhere bxportea 
forest products inclu le rattan resins camphor anil 
tanning barks The most valuable m n era Is are tin 
and petroleum The tin is on the islands of Bangka 
Billiton and Singkep near Sumatra (see Tin) mro- 
leura production began in eastern Java and Madoera 
but a larger output has come from Sumatra ti e Moluc- 
ca Islands and Borneo with its adjoining islet lara- 
kan Sumatra and Borneo yield small amounts ot 
coal gold and silver Some bauxite manganese ore, 
asphalt, and phosphates are also mined 
men export crops fell m the world depi^ionof 
1930-39, the Dutch government promoted industries 


Kiln 

...... III! ■ (Kill _ 

for processing raw materials 
such as petroleum t n sugar 
and palm o 1 It encouraged 
the native industries such 
as woodworking and making 
batik leather pottery, and 
hats N atives were also trained 
for factory and shipyard work 
The government also spent large sums on vocational 
training and v lllage schools Its public health program 
reduced malaria and bubonic plague and it put vil 
lages as well as cities under strict sanitary rule m all 

the well-settled regions 


Today just as centuries ago the islands rely largely 
upon water transportation An extensive system of 
air lines also serves the islands and provides connec 
tions with Australia Asia and Europe The aw link 
with the home land flies 11 000 miles 
Little need has been felt for railroads Java has 
about 4 000 miles the few other lines feed seaports 
in Sumatra Most of the 43 0O0 miles of improved 
roads are in Java and Sumatra 

The bong and Troubled History of the Indies 

The Malays who are the most numerous of the in- 
habitants spread over the islands m several waves 
Hindus from India also set up states in Java and 
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Sumatra, perhaps as early as the j 
first century after Christ These 
states were destroyed after the 12th } ^V\\- t? 

century by a fresh mat e of Malay in- j ~ 
vaders, who had been converted to i J < / 

Mohammedanism. Onl;. the ruined j 3 V *ii 
temp'es and sculptures of Java and J ) ' 

Sumatra remain as memorials of I , \ 

Hindu role. _ ) yjf' 

Before the Chnstian era the j ' j ' 3- 
spices and other rare goods of the j / y "3 

Indies were finding their wav to HX'Z’ 

Europe. The Portuguese visited the Moluccas in 1511, 
and soon after established a capital at Ternate, in the 
heart of the spice trade. They made shipments to 
Lisbon, and let the Dutch, then under the rule 0 f 
Spain, distribute the merchandise throughout EuroDe. 

Sriain sained com- 


1 

N 


plete control of this t - 
trade when Philip II j 
assumed the Portu- j 4 
guese crown in 15S0. p 
Next year, when the 
Dutch revolted, Philip 
barred them from the / 
Indies. But after the v 
defeat of the Spanish f 
Armada in 15SS, the j 
Dutch, knowing that i 
Spanish power in the i, 
Indies was weak, set § 
out to seize the region. K 
Their first expedition U 
was in 1595-97, and the f 
venture was organized ■ 
m 1602 as the United si 
East Indies Companv. fc< 


— flE ..-£^ZjL E . E AST l earns western ways 


The Edglirs tire s rith Srr.tir; d 
iVlb — Hilda arts ead crsfts- A EiSast 
'X VlK . scaljtor ftoa, left! w -is cue- 

' aete te=r'.e god. Tie riied, P-f 

JM' fcl girl reStcis the t-aaifd Eia- 
skJmKc aese dancers. A taebeae-^J^ 

- iUL ?eZr beilSal bisi urcap. Tit 

• -VJ r T c n a r. Jivaa-se Oeft) teras cl 

Sc ^ raeaaal sHS lo aetaas tttI- 

f" \| In 1611, they established s 

“ , * 1 capital in Java at Jaksis 

> M. (renamed Batavia in 1615 • 

X' Within half a century taw 

j yyo 'T*-' 'N v ousfc-d the Portuguese ~~ 

all but a last foothold on Te 
. v ^ f> mor. Spain, however, re tain^. 

‘ 1 “ N - — ^ * 1 the Philippines (e ' Fcn-t- 

pine Elands') . Occasional wars were fought between 
the Dutch and theEndish until 1SI1, whentheEnamn 
seized all the East Indies as a countermeasure to M* 
poleon's annexation of Holland to Erance. After i-_- 
fall of Napoleon, the Dutch agreed to BrPEhcc— -- 


. j i”! 



r.x: 





a=d girls Ihcsr the is- 
“ ea2t $ Of the n* ti-^ X a tn 3 ?^? A 6 ** ao J s * 1:ned to ««« i&e 


nance in AIslaya S 2 e 
the BritEh gave_bs&- 
the Elands in 1S16. 

Thereafter the 
Dutch rule was gener- 
ally peaceful except *<r’ 
wars with Javanese ?n- 

tansfl 525 - 30 } and vtu 

various pumsirs- 
tribes. These tnV* 
were not finally 
dued until early El i— 
20th century. 

During the stro£* 
gles -svith tee tegas— 
the East Indies Com- 
pany proved nnsois 
to cope with i‘~ 
nroblems, snd the 
Netherlands govern- 



ment revoked its charter 
in I79S The new ad 
ministration continued to 
explot the Indies un 
tl exposure of abuses 
roused public opinion in 
| the Netherlands and led 
to the beginnings of an 
enlightened and progres 
: sive colonial polcy in 
3 Sol Ths policy kept 
the estates system some- 
w hat but ft idened educa 
t onal and economic op- 
portun ties for the In 
donesnns and improved 
health conditions and 
living standards 
Tarly in the 20th cen 
tury m 1916 the Neth 
erlands give the Indies 



a measure of self rule The colonial government estab 
hshed a partly elective Indone* an pari ament (l oils 
road) which opened in 1918 It shared responsibility 
with the governor general appo nted by the Dutch 
crown Many local matters were entrusted to dew w 
or village commumt es Princes or sultans advise! 
by Dutch officials ruled the Native States SimiLir 
rule extended over a small part of Java and over most 
of the Outer Islands 

Indonesia Wins Independence 

Through the 1930 s the chief problem of the Dutch 
"as Japan s ambition to gain control of southeast 
Asia The Dutch hastily strengthened the Indies de 
fenses but Japan overwhelmed the islands n 1942 
soon after fighting started in the Pac fic (see World 
War Second) When Japan surrendered (1945) Indo 
nesian nationalists demanded immediate independ 
ence They fought against the Br tish who came to 
1 berate the islands from the Japanese and restore 
order then against the Dutch when they returned to 
set up again the Netherlands rule 

The fighting ended temporarily in 1946 when the 
Indones ans and Dutch s gned an agreement provi ling 
for a gradual transition from colon al status to Belt 
government Under this agreement the Netherlands 
recognized the Indonesian Republic (consisting of 
Java Sumatra and Madoera) The agreement also 
provided for estab! shing by Jan 1 1919 a United 
States of Indonesia wh ch would join the Nether 
lands in a Netherlands Indonesian Union 

The Dutch claimed however that the Indonesian 
Republic d d not restore order and in 1947 they seized 
ke> areas A truce fixed by the United Nat ons failed 
The United Nat ons then censured the Dutch for re 
press ng Indones an trade In 1949 both 8 des obeyed 
a cease-fire order by the United Nations and arranged 
freedom for Indonesia 

The new nation the United States of Indonesia was 
created Dec 27 1949 It wa3 made up of 16 former 
provinces but the federation was loose and unwieldy 


On Aug 17 19o0 t adopted a central government and 
became the Republ c of Indonesia with Jakarta Java 
as capital In 1954 the republic broke its last link with 
the Netherlands w thdrawmg from an autonomous 
union (For historv of the republic see In lonesia ) 
Ebony The saying black as ebon) sugge ts one 
reason why this wood is u'ed for piano keys inlaying 
cab network and knife handles Cabinetmakers value 
it for its jet-black color and ability to take a high 
pol sh 

Ebony wood is obtained from about 15 Bpecics of 
tropcal and semitropical trees which grow in the 
East Jnd es led a and Africa Ceylon and southern 
India are the leading producers of the true ebony of 
jet-black color Only the heartnood of the true eoony 
is u'cd because the sapnood is white Some species 
yield a brown wood rather than a black One species 
the persimmon grows in the United States from 
Connecticut to eastern Tecas (see Persimmon) 

Most commercially important ebony trees l>eloog to 
the genus Diospyros of the family Ebenaceae Cb ef 
among them are Diaspjros ebenum of southern Ind a 
and Ceylon and Diospyros melnnoiylon of the East 
Indies which yields Macassar or Coromandel ebony 
Echo According to an old Greek myth a beaut ful 
nymph named Echo fell in love with Narcissus but 
he did not love her She pmed away until her vo cc 
had only strength enough to whi per the last word 
of any call she heard 

This was the poetical Greek explan at on of an echo 
The seentific explanation is that sound nates are 
reflected from flat surfaces An irregular surface 
breaks up the waves just as a rocky shore breaks 
water waves into spray A smooth surface such as 
the s de of a cliff reflects sound waves and we hear 
the reflection as an echo 

Because the reflected naves have lost strength 
they cannot be heard until the orgiaal Bound has 
ceased If you are about a hundred feet from the re 
fleeting surface you hear only the final syllable of 
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should see two eclipses every n-cnih— cm ci 
the sun and one of the moon. Bn: the non 
mores in an orbit which is tilted smarts; 
away from the orbit made by the earth h h 
annunl journey around the sun. and for tint 
reason eclipses are comparatively rare. TLm 
mar be as many as four of the sun and nrari 
the moon in a year, or there may be no emus 
of the moon and only trro of the sun. Inmr~ 
cases, of course, these c-clipse are only pared, 
and from a single spwt on the earth it is z~ 
likely that a total solar eclipse rrifl be chsrrri 
more than once in 300 years. An ‘•'annukr" 
eclipse is one in which a considerable rin c 
tbe sun is still risible around the edge cftie 
moon; it occurs when the moon is amiss 
from the earth. 

It is little wonder that primitive peep’s ” 
frightened by a solar eclipse. For a period c' 
seven minute or less the earth is pkmged h 
darkness, the stars flash out, Borers else or. 
birds go to rest, and cattle in the held berms 
restless and terrified. Around the edges c: 
the moon can be seen numerous rtse-co'rr?: 
prominence, vrhile shooting stH hignsr— 


thcr back. 


-hat you calL If you take your stand i 
more and more syllables can be heard. 

Ismc Xetuce usee the echo in a corridor at 
Trhuty College, Cambridge, to measure the srx-r-d at 
nhich sound travels. Standing at one end'of the 
condor he started a group of sound waves far stamo- 
mg his foot. Tr.ee raves were thrown back bv the 
mall at the far end of the corridor. He tinted ;h» ir.- 
terva! ostween stamping his foot and bearin'- te echo 

t l » cic*' - w ‘n ‘V„ _n . = k, 

fr t... O^^ce 10 v.ne vail ana a-c^; and from 

ttese rseters he calculated s speed for sound which 
vss within s few feet a second of the styed which 
mooem science has determined tee Sound). 
Eclipse. The primitive Norsemen thou act te 
sun ana moon were pursued by two enormous wo’vk 
..no no- arm then very nearly succeeded in devonrin- 
our cats, sources o: light. Even t3i recent da-.-s th= 
Chinese oekeved a solar eclipse vns caused bv a area? 
oragon attempting to swallow the sun. On -ch 
oc^stons they wouldgo out into the streets and seTun 
a terrific Gin to inghten the monster a-av. 

Tne tacts are not so romantic, thounh it mould te 
near.the trutn to say the sun and moon and earth a2 
pmying hide ana seek with one another A te- 
ech^e occurs ween the coon gets between tfc- ^ 
and eartn. obscurmg the sun from our view. A InS 

^ by the sh^ 

■ mmL.ea.Ji on tne mo on when th» earth is 

between tne moon and the sun. a ~ 

Bnagine 2straight line drarrr. t kronen th° =un 
earth ana extending hevond th- eamh on ^ 
ride. H the mown in its month]fV4n ^ ? tber 
ptast drapi prad thri-j-bt hifcfi S' 

«= on, .So o: tho ooott « £ Jg- „t, J 


often millions of miles from the surface cf to; 
ran — are streamers of pearly light vrhich ccnsufuiefb; 
cr~o\n. This can best be observed during an edrs- 
thoagh it can also be seen with the coronagmgh ' vt 
Observatory). Scientific expeditions are alwsys set 
to places mb ere a solar eclipse is virible. 

The scribes of ancient days often noted 
the occurrence of eclipses. Sometimes fe su-ife 
hiding of sun or moon altered the course cf hi shtp 
by arousing the sup>erstitious fears of the pxw- 
By means of mathematical computation, astrmuaeff 



can now determine exactly vhen these event. • — ‘ 
buve taken place. One celebrated example fern m- 
tioned by Herodotus, when the Medes and hr ‘-—A 
after fighting for five years, laid down them arm. a~- 
made peace because of t he occurrence o: s 

^riipse just as they were about to go into bnttla- I 

date has been fixed as ilay 2$, 5S-5 b.c. Otn-mter 
ets fceades the earth eclipse their satellites, anu o-y— 
stars are sometimes darkened by companion bp 2 — 
but these phenomena are usually called ‘'occnltatam. 



HOW THE MOON HIDES THE SUN’S FACE 
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ECOLOGY — The Study of Community RELATIONSHIPS 
Among Plants, Animals, and Men 


TOCOLOGY (2 IX <5-ffS) 

Few hving things 
stand alone Where we 
find one kind of plant or 
animal we almost always 
see other kinds near by 
fn deserts and in cold 
regions the number of 
different kinds existing 
together in one place 
may be small In more 
favorable regions thou 
sands of species may 
dwell on a single acre But in every instance we can 
be sure that the plants and animals found together 
are not associated with one another by mere chance 
We know first of all that each kind of life is suited 
to the physical conditions of the spot where it lives— 
the kind of soil the amount of moisture and light and 
the varying temperatures and seasons Second we 
know that each of them is living there because for 
the time being at least it is able to hold its own m 
its relations with its neighbors What we may not 
realize is that the continued existence of such a group 
or life community is a matter of delicate balance and 
of complicated adjustments among its members Some 
very slight change the removal of a 8 ngle species 
from the group or the add tion of a new species may 
have astonishing results 

TYPICAL PLANT SOCIETY 


If you told a fanner 
for example that he 
could mcrease the red 
clover in his pasture by 
adding a number of do- 
mestic cats to his house- 
hold he might not take 


ly Yet the relation be- 
tween cats and red clo- 
ver is clearly explained 
in Darwin a Origin of 
Species The cats will 
kill field mice This will save the lives of many bumble- 
bees whose nestB and grubs would otherwise be de- 
stroyed by the mice This in turn will mean that there 
will be more bumblebees at work fertilizing the clover 
blossoms— a task for which they alone are fitted And 
the more thoroughly the blossoms are fertilized the 
more Beed will be produced and the rcher will be 
the next clover crop 

Ecology deals with plant and animal commumt es 
It treats of the relat ons of living things to the world 
in which they live that is to say their environment 
It investigates chains of cause and effect like the cat- 
mouse-bee-clover example g ven above It suggests 
ways in wh ch we can read natures Becrets more 
intelligently and apply our knowledge to make the 
forces of nature serve ua more effectively The name 
IN A SEMIDESERT REGION 


V 1 HO UGH Ecology is one of the youngest of the sciences 
it is one of the most important for the future of mankind 
It studies the relations of living things to the world in which 
they live and tells us among other things how we can most 
effectively use and conserve our resources Many of the 
most pressing problems of today are ecological How can we 
make the best use of our land ? How can we save our soil. 
our forests and our wild life? How can we reduce the great 
losses caused by harmful instcts? These are samples of the 
practical questions the ecologist asks and tries to answer 
Few of us will become ecologists but we can all better under 
stand the world we hue m and better adjust ourselves to It if 
we know something about Ecology 
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of this branch of science is newer than the subject 
it covers. For men have always been concerned with 
the problem of life and environment. 

I. THE NATURE AND PROBLEMS OF ECOLOGY 

Even before the days of science, the wild hunter 
who knew that deer must come to the salt lick for 
salt was a practical ecologist. So was the fisherman 
who knew that a flock of gulls hovering over the water 
marked the position of a school of fish. So w as the 
native doctor who sought for his herbs in the proper 
soil at the right time of year. Before the days of 
calendars men used ecological facts to guide their 
yearly round of work. They planted com when oak 
leaves were the size of a squirrel’s ear. And the noise 
of geese flying south was a warning to prepare for 
winter. The scientific study of such things was for a 
long time— until perhaps 1850— known as Natural 
History' and the man who studied nature out-of-doors 
was called a naturalist. Meanwhile Natural History 
was being broken down into special fields, such as 
geology', geography, zoology', and botany, and the 
students moved indoors. They' 
did their work in the laboratory 
with the aid of the microscope 
and other apparatus. 


Some Questions Ecology 
Tries to Answer 
But while scientists were busy' 
in the workshop, other men 
were working out-of-doors with 
living things, in field, forest, 
stream, and ocean. Forester, 
rancher, farmer, gamekeeper, 
fisherman— all worked daily 
with living things. Often they 
found themselves asking help 
from science. But many of their 
questions could not be answered 
in the laboratory. 

The forester, for example, 
wants to know why trees do not 
thrive on the prairie, the desert, 
the high mountain tops. He 
also wants to know why certain 
trees live together. Why is 
hickory' usually found with oak, 
and beech with maple? 

The rancher wants to know 
how to manage his pastures so 
his cattle will thrive. And he 
needs to know how such animals 
as coyotes, rabbits, hawks, and 
gophers affect his business. Almost every part of the 
farmer s w ork is a problem m ecology. The gamekeeper 
sooner or later finds out that his job means much 
more than keepmg out one set of hunters so that 

S )°f * e ™ For game must Cl 
the nght kind of food to eat m all seasons of the 
y ear, places to live and raise its young, and the kind 
of cover it is accustomed to. Kmd 


INFLUENCE OF ALTITUDE ON 
VEGETATION AND POPULATION 

The upper half of the pictograph on the op- 
posite page shows therelation of altitude to veg- 
etation in three different latitudes — in Mexico, 
in the French Alps, and in Iceland. 

In the diagram representing Mexico, palms 
stand for tropical vegetation. Above them are 
shown hardwood trees, grain fields, and the 
semidesert vegetation that exists at those al- 
titudes when the climate is too dry for trees 
or grain. Stiff higher are shown the evergreen 
trees, forming the timber line. Beyond them 
comes an area of scrub vegetation, and at the 
very top, above 15,000 feet, an entirely barren 
region commonly covered with eternal snows. 

In the diagram of the French Alps the lower 
levels show hardwood trees, grain fields, cul- 
tivated pasture lands, and vineyards, with 
evergreens, scrub, and barren lands above. 
But notice how much Jess elevated are the 
vegetation belts than in Mexico. The ever- 
greens, which in Mexico live at 12,000 feet 

flourish at 5,000 feet in the Alps. 

In the cold climate of.Icehmd the evergreens 
exist at sea level and the upper limit of scrub 
vegetation is 3 000 feet. 

The lower half of the pictograph shows how 
the population is distributed in the three re- 
gions. Notice that in Mexico the densest pop- 
ulation is found around 7,000 feet above sea 
level. If yon have already discovered why. 
then you are a good amateur ecologist. Where 
iro^wu - h ? food -Erowing area of Mex- 

TrA,nT t? . r V S ,l “ ? he French Alps? As lor 
Iceland, it has no rich food-producing area. 
It supports about the same number of people 
to the square mile as do the tropical forests 
along the coast of Mexico. 


The fisherman finds that most fish will not do well 
in muddy rivers, so he has to know why rivers become 
muddy' and filthy. He becomes interested in the man- 
agement of the landscape when he discovers that the 
troublesome mud comes from land where trees have 
been cut, or from cattle ranches that have been badly- 
handled, or from farms that are running down. 

If the fisherman lives near the ocean, he wants to 
know what makes the fish abundant in one place and 
scarce in another. He must know the feeding and 
breeding habits of the fish from which he makes his 
living, and of the smaller animals and plants upon 
which the larger fish must feed. 

Wide Scope of This Young Science 
All these are ecological problems. To answer them 
the ecologist must know something of a good many 
different sciences. He must understand biology, 
which is the science of living things, including botany 
(plants) and zoology (animals). He must understand 
the science of weather and climate; of rocks, earth, 
and soil; of water and its behavior. 

The word ecology' was coined 

in 18S6. It comes from the 
Greek word oikos, meaning 
“household.” This is the same 
word from which economics 
takes its name; but economics 
deals with human business, 
while ecology deals with na- 
ture’s housekeeping. 

Ecology' must look into the 
past and the future. The condi- 
tion of a forest or a field today 
cannot be understood without 
knowing its earlier history. In 
traveling across the Bocky 
Mountains we often see great 
stretches of light-green aspen 
trees, while near-by mountains 
may be covered with dark-green 
fir and spruce trees. This shows 
that a forest fire destroyed the 
evergreens where the aspens 
stand today'. The aspens are 
fire trees, coming in 
ground scarred by fire. They 
are worthless for lumber. Ii we 
watch through the years, we 
find that young aspens do not 
come up in the shade of the o 
Often, before the aspen tree 
are 40 years old, spruce an 
seeds begin to germinate in their shade, and in 
course of time the evergreens regain their lost tern op- 
This illustrates what is meant by' saying that ecoIoS 
is a way of looking backward and forward in time- 
II. THE ECOLOGIST AT WORK . 

Suppose we look next at a few practical P r0 °f?I 
which the ecologist has helped to solve. Let us ’ 
first a very simple one. In 1913 southern Ohio nsa 
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a destructive flood, sometimes called the Da}"ton flood. 
The people were determined that this would not hap- 
pen again. The} - built great dams of earth across the 
valleys north of Dayton to hold back the flood waters. 
But the sloping sides of these dams were mostly gravel 
with a little clay. They washed away very easily. It 
was necessary to get some kind of cover on these steep 
slopes as quickly as possible. 

An ecologist was asked for his ad-vice. He knew 
what plants would grow best in such places and recom- 
mended that alfalfa and clover seed be scattered on 
the hillsides, followed by brome grass and Japanese 
honeysuckle. Today the slopes of the dams are cov- 
ered with a fine turf which holds them in place, while 
many of the hills on neighboring farms have been 
washed and cut by running water. 

Somewhat like this is the valuable work done in the 
“dust bowl” region of Texas, where the sandy soil of 
that drj - country had blown into great dunes or heaps 
as a result of plowing it for wheat. To level off these 
dunes with machinery would be very expensive. So 
the ecologist at work there found plants which would 
grow near these shifting dunes. Those in front of the 
dunes caught and held the soil as it blew into them, 
while those behind the dunes kept the rear from 
blowing deeper. In a remarkably short time the wind 
had leveled off the high 


tops of the dunes and the 
vegetation had anchored 
the soil in place. 

Measures to Conserve 
Our Wild Life 

A good example of eco- 
logical work with ani- 
mals is to be found in the 
studies of ducks and 
other migratory wild 
fowl. When these birds 
grew scarce, state and 
federal agencies sought 
ways to protect them and 
increase their numbers. 

They first recom- 
mended laws to forbid 
shooting in the spring as 
the birds were flying 
north to nest. Each fe- 
male killed in the spring 
meant one less brood re- 
turning in the fall. Fur- 
ther studies showed that 
many of the breeding 
places were being de- 
stroyed by careless drain- 
ing of the land for other 
uses. Often such places 
were not fitted for per- 
manent agriculture and 
so the money expended 
in draining them was 


ST OPPING AIR INVASIONS BY INSECTS 


worse than wasted. By capturing birds and puffin? 
numbered aluminum bands on their legs, their breed- 
ing places and movements were traced and it was 
shown that the problem was international. As a result 
of this discover} - , it became necessary - for the United 
States government to work in close cooperation with 
its neighbors in Canada and Mexico. 

It became important, too, to know about the food 
habits of the birds. For it is not enough to protect 
the birds from hunters or to see that they have places 
to breed. If proper food for them is not available, 
they will starve and disappear anyhow. Experts ex- 
amined the stomach contents of many thousand birds 
from all places and at all seasons of the year. From 
their work we learned that this food consists largely of 
plant materials which are most abundant under favor- 
able natural conditions, and that to proride these 
materials it is necessary to have areas undisturbed 
by man and uncontaminated by the poisonous wastes 
of his factories and cities. (See also Birds.) 

A Mistake That Had to Be Corrected 

The ecologist sometimes finds that measures which 
seem practical to the average man are really mistakes. 
A few years ago both cougars (mountain lions) and deer 
were abundant in Grand Canyon National Park and in 
the adjacent Kaibab National Forest. Because cougars 

preyed on deer, hunters 



were allowed to shod 
them in the Kaibab until 
thev almost disappeared. 
With their chief natural 
enemy gone, the deer in- 
creased so rapidly that 
thev consumed more for- 
age' than the Ivaibab 
could produce. They 
stripped it bare of e\er} 
leaf and twig they could 

reach and destroyed bn?e 

areas of forage in the 
Grand Canyon Park ss 

well. The deer grew fee- 
ble, and many of them 
were born defective. 

Finally it was found nec^ 

essary to throw the forfci 

opento hunting and tb«= 

reduce the size of ie 
deer herd to the feedni- 
capacity of the rang - 
The cougar, on theothe 
hand, was protected, “ 
the hope that the e 

survivors would multip 

and that cougars 


be carrying new ins'ee'pS ts*®' 3>™i Stat !f fr0 , m foreign ports may 
inspected and fumigated with tIle P Ianes are thoroughly 

The fumig?t„7w?a rs - y -?i de Ea . s “ soon - ~ 


„ , as they arrive. 

a gas mask for protection. 


would 

then resume their ancien 
function of keeping 
deer herd down and 

of killing those deer no 

vigorous enough to 



good bleeding stock This 
is only one of many instances 
to prove that interference in 
the balance of nature cannot 
safely be undertaken with 
out careful study 

Control of Pesta 

With the aid of ecology 
new and better methods of 
deal ng with insect and other 
pests are being developed 
America suffers especially 
from such pests because 
many of them have been in 
troduced from the Old 
W orld where they had been 
held in check by their watu 
ml enemies an 1 where the 
plants or animals they m 
festal had somehow become 
adjusted to getting along in 
6pite of them Introduced 
without these checks and 
with unlimited food avail 
able because of the replace- 
ment of native plants and 
animals by domestic ones 
pests have often spread like 
wildfire. 

Our first efforts to control 
these pests were a good deal 
hke call ng out the fire de- 
partment We tried poison 
sprays and other violent 
means These methods are 
expensive and not always 
successful Gradually neare 
trying to replace these emer 
gency methods by measures 
which enable us to get along 
in spite of the pests just as 
we prevent fires with fire- 
proof buildings and other 
precautions W e have found 
in Borne cases that severe 
damage from certain pests— 
lor example the Mexican 
Incite and the European com 
borer — is confined to crops 
grown on particular types of 
soil or under certa n condi 
tions of moisture By chang 
ing our type of land use we 
can fo 1 the insect We can 
control some insects by bring- 
,n g in their parasites or other 
enem es from the lands where 
they originated This has 
been done with scale insects 
{see Scale Insects) 
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Also we are slowly beginning to see that by destroy- 
ing the breeding places of our native birds and other 
animals we have lost valuable allies in our endless war 
with insects. Recently when the sportsmen of Ohio 
came forward with a request to allow restricted shoot- 
ing of quail, which had been protected for years in 
that state, the farmers blocked the proposal. They 
know that the cash value of a single quail on the farm 
is equal to that of at least a dozen chickens because of 
the insects it kills (see Quail). 

The conservation of our native birds, like the res- 
toration of our forests and rivers, means the opening up 
of an entirely new kind of work for the future. This 
work we may caE designing the landscape for civilisa- 
tion. As yet we have scarcely made a beginning. 

Finding How to Avoid Old Mistakes 
As further examples of practical work which the 
ecologist has done, we may cite his studies of competi- 
tion among forest trees; the budding of sod through 
the activities of plants and animals; the restoration of 
streams and lakes through better control of the land 
which drains into them; and the behavior of the root 
systems of plants. In the past few years, great prog- 
ress has been made in this last-named work. Already 
the study of this underground realm of Efe has given 
us a much better understanding of prairie pastures and 
fields of growing crops. The effects of competition 
drought mowmg, severe grazing, and burning arc 
much better understood than they were before we 
faww how rote and behave. Means of avoiding 
old mistakes are at hand for those who will use them 
III. IMPORTANT PRINCIPLES OF ECOLOGY 
Because ecology is so new and deals with such com- 
plicated relationships, it is difficult to set down a list 
of laws or pnnc.p es and say: “These are the lawsof 
ecological science. Many such principles are known 
but a statement of them and an arrangement of them 

» l sr t ^n S o“ 0nable t0 ° De * nct 

tends to Iowa, and then disappear* Tip “7 

the linden are found in forestsSe StknWif 
Missouri, and the hickory- a little farfk ^° f i he 
yond that, only a hancffulofL?^ Be " 

mcluding the bur oak, and there thei nlT T?’ 
along streams. Now a stnrk- P r are ^ ound on !y 
wiU show that from Indiana to Koh records 

rapidly becomes drier. Of the tree^na^i^ 8 ^ 16 
is most sensitive to dryness and d ’ j he 

oak least so. Thus there is a re and tlle bur 

which the trees drop out from mT/ 01 " th ® ° rder in 
moves on west, moreover, new nlank t0 W6St ' 4 s one 
suited to drier conditions In +k P ap Pear which are 
starts in at Alabama amoves . wa - v > !f one 
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sweet gum, and the persimmon— trees which require 
long warm summers and mEd winters. 

In short, every kind of plant and animal has a cer- 
tain set of conditions of moisture, fight, temperature 
and so on which are necessary- to its growth. Mere 
such conditions do not exist, the plant or animal ^ 
not survive without artificial help. Man and his dog 
seem at first to be exceptions to this rule, for they live 
all over the earth. But even they- cannot live beneath 
the sea, or in the highest layers of the atmosphere 
They- too have their limits. The fact that their limits 
are so wide is due to man’s capacity- to proride whit 
we might caE artificial conditions, through the makin g 
of fire, and the budding of shelters, and the use of 
clothing and tools. Without these aids, much of the 
earth would be closed to man as it is to the polar bear, 
the camel, and the beech tree. 

Communities of Plants and Animals 
Closely- related to this is a second principle, already 
referred to at the beginning of this article. Plants ad 
animals tend to group themselves into definite assada- 
lions hnoxen as communities. The groups of forest trees 
described above make up one great community caEri 
the Eastern Deciduous Forest of North America. The 
dropping out of one tree after another was really fe 
shading off into another community, called the Gras- 
land Formation or Prairie and High Plains. A third 
great community is the Desert. Within these brp 
communities are smaller ones with their proper ani- 
mals and plants. The bison, the coyote, and the Jack 
rabbit were part of the Grassland community, just s= 
the fox squirrel, the wood pigeon, and the black bar 
were part of the Forest. Furthermore, the Indian 
tribes who lived in these communities were really pad 
of them because they- had to suit their methods of get- 
ting food, shelter, and clothing to the condition; 
around them. They- were interdependent with the 
plants and animals among which they Hved. 

Succession and How It Is Brought About 

A third great principle is this: Existing commumhes 
are the result of a long period of growth and develop 7 ^' 
During this time they gradually- become chan?™ 
untD, as we say-, they fit the conditions under wta 
the community- exists. The coming in of aspen afters 
fire, with its eventual replacement by- spruce and fc 
mentioned earlier in this article, is an example of sue 
a change. Any- change in a community, whatever ®sv 
be its cause, is known as succession. Among the puf 5 
of succession are changes in the pattern of dims i, 
changes in the pattern of land surface; chance 
brought about by- the community- itself; and cna E ?^ 
due to the introduction of new forms of fife. 1® " 
includes the very- serious changes produced by 
As an example of the effect of climate changes 
W the drought of the 1930’s in the prairie sw* 
This was oniy a temporary change. Yet it resul 
the death of many kinds of taE moisture-loving 
and their replacement by smaller, drought-re 3 - *- 
grasses and weeds. As the climate grows more m ' 
again, the old grasses wiE doubtless return slow y- 
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Over longer periods more gradual and lasting changes 
occur. The five great ice sheets of the Glacial Period 
came dovm over North America and Europe and the 
belts of northern life moved south ahead of them. 
Each time the ice melted back, the plants and ani m als 
moved north once more. These changes took thou- 
sands of years. (.See Ice Age.) 

Changes in the pattern of land surface take place 
slovrly and on a large scale, when mountains are formed 
or new land rises up from the sea. More rapid is the 
action of wind and water in caning the surface of 
the earth, wearing away hills and filling valleys. As 
this erosion takes place it changes conditions. In 
the absence of plant life it proceeds very rapidly, but 
a cover of vegetation tends to slow it down. 

Ravines are at first deep and narrow, cool, moist, 
and shady. In such places one finds ferns, beech 
trees, and hemlock. But as the ravine widens and is 


less protected, a drier type of forest takes possession, 
for example, oak and hickory. 

Changes are also brought about by the co mmuni ty 
itself. Every living thing helps make the world some- 
what different from what it was before. The weeds 
growing in a vacant lot produce shade and keep the 
ground from drying out. They bring in insects and 
birds, and they enrich the soil by decaying when they 
die. And while the bare ground was the best possible 
place for the sun-loving weeds to grow, the weedy 
ground is better for shade-loving shrubs and tree seed- 
lings, or, farther west, for native grasses. So in the 
course of time the weeds are replaced. One can ob- 
serve similar changes at the margin of a pond 3 nd 
upon sand dunes, bare rocks, or banks of clay. Wher- 
ever such changes occur, the combination of plant and 
animal life changes until it is of a land which is able to 
make the best use of the new conditions. Thereafter 
the community remains fairly stable. Such a stabilised 
community is known as a dimax community. A. climax 
community may be regarded as the most efficient 
well-balanced, and permanent form in whkh living 
things can make use of available materials and cn^r-w’ 

Again, whenever a new form of life appears in an 
area from which it has been absent before, it enters 
mto competition with forms alreadv there Some- 
times it is astonishingly successful, as the English 
sparro.. and the starling have been in America since 
their introduction from Europe. At other times it 
makes little impression. The Chinese gh^ tree 
grows weli enough in the United States, tathas W 
h 0“ the other hand, the ilk 

mill .tap; depa^,X™SL!*f»bb t k. 
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Warburg Hall of Ecology and Conservation, si/— 
the change? in a section of Dutchess County throui 
the years. Starting with the original forest, a series 
of dioramas show how man changed the area tr 
his invasion, exploitation, and destruction of natural 
resources. 

The Interdependence of Living Things 
A fourth great principle may be stated as folio— : 
Other living things are an important part of lie r.r- 
vironment. The wheat crop of the farmer can eris* 
only with the aid of myriad; of invisible bacierh 
which work in the soil. The oak tree furnishes the 
squirrel with shelter and food. In his turn, the equina 
often plants acorns — not intentionally, but because he 
forgets or fails to find those which he had buried in tie 
soil for future use. The yucca, or Spanish bsvrcst 
plant, cannot form seed without the aid of a little 
moth whose young feed on its seed pods. The vote 
can be made to grow in many places where it is k* 
found, but its natural occurrence is limited to the are: 
in which this little moth is found (see Yucca). Use 
are all sorts of relationships among and between pkra- 
and animals, some beneficial to one or both, sere 


destructive. 

In a certain sense, man is one of the most depends: 
of all living things because he is one of the neveri- 
He is adapted physically to the world as he forma r. 
not as it was back in the Coal Age or the Age of Fishes- 
It is impossible to imagine civilized man. for exscpA 
without the great group of grasses which pasture is 
domestic animals and furnish him with cereal;. loss 
grasses did not appear on earth until long after tie 
Coal Age. NIan is dependent, too, upon soiL vrbchfc 
a product of the activity of communities of plants in- 
animals (see Soil). 


Competition in Nature and Human Society 
This brings us to a fifth great principle o: ecdecj 
which concerns competition. Competition is an mpr- 
tant kind of relationship in which two living tE_5 
‘"seek” the same required condition or material fen 1 
the environment. Roots of trees compete for 
their crowns for light. Rats compete with men it- 
stored grain. Competition is, of course, most sevse 
between those living things whose requirements are 
most nearly alike. It should therefore be most sera? 
within a single species — among wolves for meat a-- 
cattle for grass. It is often bitter and deadly spe^ 
men. On the other hand there is generally vriif’.-Z'-'- 
spocies a pattern of behavior, even of coojemtk-. 
which leads to an adjustment. In nature ontses^ ' 
in the beehive, in the spacing of trees in the (_ 0Ife ri. ' 
in the nesting patterns of birds. Today man 
problem of achieving a similar adjustment, n=-- 
rational means. If unchecked, the outcome hip-* 
competition is war and destruction. No. p.k 
quently such war destroys the very thing 
the groups are competing. Some measure o; tat 
be had when we realize that a single shot 
one of the largest modern cannon may cost as 
a simple dwelling house for a family of three. 




through “««•» 

viu ■= «*i«i then became a green 
top right ihowj wild r ee higher 

To these five general princ pies of ecology others 
m ght be added and they all might be stated very 
differently by different workers Even so they seem 
to lnd cate clearly enough two important pract cal 
conclus ons for people of today 

IV SOME PRACTICAL CONCLUSIONS 
The first is this Man has destroyed the commvmi 
ties of nature and is attempting to set up his own 
He must study the prmc pies which govern commum 
t es m nature f his own new ones are to be permanent 
In his new task of redes gnmg the landscape he needs 
the assistance of ecology And like the ecolog st he 
must think less about conquering nature and more 
about learning how to work w th nature 
In the second place man must real re his nterde- 
pendence w th the rest of nature includ ng his own 
k nd He must find ways of controU ng and ad usting 
the eternal process of compet t on so that he will no 
destroy the means of h a ow n existence 
What Can We Do? 

Cl male -We cannot change cl mate except on a 
small scale by making a windbreak or bu lding a green 
hou e We can ho vever fit our activ ties to the pat- 
tern of cl mate Th s means producing plant and an 
mal materials in the climate best bu ted to them an 
1 managing our farms and other lands to fit the average 


buu refuge proving the v«iu»°o! such conservation 
climate map ace nstead of the exceptional There 
are places where late spring frosts kill the peach blos- 
soms five years out of six In such places man ought 
to grow something else and give up h s peaches The 
B er ous dust storms of the 1930 s were due to the fact 
that land was plowed up m wet years to gro v wheat 
and blew away in the dry ones Much of t should 
have been left m grass ... 

Sml —So 1 is the result of the prolonged activ ty 
of living commun t es t is al o a measure of the 
capac ty of an environment to support 1 fe It forms 
very slowly perhaps an inch m 500 years-and may 
be lost very rap dly-an nch m a single ra nstonn 
Therefore t is necessary that man should plan hi3 
use of the so 1 so that it may be kept in place and lm 
proved instead of being lost or destroyed There is 
also a difference m the fitness of var ous soils for spe- 
cific purposes It s not w se or economical to use a 
sod for the wrong purpose 

Water —Like soil water is a measure of the abun 
dance of life The moisture supply depends not only 
upon the amount of rain but upon the amount that is 
kept where t falls Many of man s actmt es in build 
mg roads and drainage d tches w destroying the 
forest and the grassland and w mishandling bis plowed 
fields cause the water to run off first bringing on 
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floods and later dryness. Furthermore, this running 
water carries the rich soil with it. From this it follows 
that man should study the movements of water and 
contrive to handle them in such a way that tliis water 
will do him the most good. (See also Floods; Drought; 
Land Use.) 

Living Communities .— The communities which 
man establishes consist of a few kinds of plants and ani- 
mals, frequently managed in such a way as to injure 
the environment. The natural communities which 
they replace generally improve the environment. Fur- 
thermore, these natural communities— notably forests 
and grasslands— yield many products and sources of 
pleasure to man. The fact that a great deal of land for- 
merly cultivated is now lying idle and useless suggests 
plainly that it ought to be restored to the natural 
communities which once occupied it. Perhaps also by 
studying natural communities man will learn how to 
improve the artificial communities represented by his 


fields, gardens, orchards, pastures, and barnyards. 
The insect-eating native birds which breed in the nat- 
ural community represented by an uncut patch of 
trees or bushes are among the fanner’s most useful 
helpers. 

Competition.— The most bitter competition, assra- 
said above, can be between members of the same spe- 
cies whose requirements are most nearly alike. That 
this can happen among human beings is evident froa 
the relentless conflicts of the business world and of the 
battlefield. But the various species of plants and ani- 
mals also have ways of getting on together with others 
of the same kind which lessen the evil of competition. 
The obligation upon man to take similar measures 
should be clear. Among the most powerful instru- 
ments at his disposal are scientific understanding of 
his ecological problems, cooperation in solving them, 
and a spirit of mutual good will. (See also Ecology in 
Fact-Index at the end of this volume.) 


The PRODUCTION and DISTRIBUTION of WEALTH 


■pcONOMICS. Imagine that we should be ship- 
- L ' wrecked with a group of other people on a fertile 
but uninhabited island, with the prospect that none 
of us will get off for a long time. We would find it 
necessary to make a living by using the resources of 
the island with the aid of whatever tools we might 
have been able to bring ashore. 

Tliinking how such a group would plan and work 
is helpful in understanding economics, because eco- 
nomics studies the ways in which people plan and 
work together to secure things that gratify their 
wants— that is, to secure the goods and the sendees 
which make up what we call “a living.” 

It is a mistake to think of a living in too narrow 
or restricted a sense — as including only our food 
clothing, and shelter. A living, as the economist 
views it, includes much more: for example concerts 
or plays enjoyed at the theater; the baseball games 
we pay to see; journeys by motor, train, and boat; 
the doctor s advice, the dentist’s sendees; the police! 
mans protection against violence, the work of the 
fire department; the services of public schools of 
city milk inspectors, and of street-sweepers ' Tt 
includes all the things material or intangible which 
we work to obtain as we pass through life. 

Some very few of the things which go to make ud 
our livrng we obtain without any effort. It cost Z 
nothing to enjoy a fine view of the moon, or the com- 
fort of warm sunshine, or of a surma- trinH- . 

.r th« g ; 

staven.for. These are called economic goods and 
the striving for them is called economic d 

The Materials of Production 

If we continue to imagine ourselves as narf of p 
shipwrecked group, we can easily see that ! f 
many problems which concern peonk> 
of making a living. If we wete hSh * *** ^ 
would at once begin asking ourselves: Is thZcTsuZ 


ply of good drinking water? Is the soil likely to 
produce good crops? Is the climate such that pro- 
tection from heat or cold will be important at certaa 
times of the year? Is there a supply of timber whi:h 
may be used for buildings or making implement? 
Are there mineral resources of stone, iron, or copper? 
A very important immediate question would be: Are 
there wild animals, or birds, or shellfish, or fruity- 
nuts, or berries which may be used for food supply- 
An economist tliinking of these problems would 
AYhat are the natural resources of the island? Fcr 
economists give the name natural resources to tie 
useful materials which nature supplies. 

Implements of Production 

Other questions that we would surely ask, u wc 
were on the island, would be: Has anyone a gun- 
What is the community’s supply of knives and com- 
passes? Has anyone brought ashore spades, or 
or axes, or matches, or flashlights? All such [hiy 
would be very helpful to the members of thh.pioay 
community' in using the natural resources which y 
found. In the economic life of a developed 
like the one in which we actually' live such unp--^ 
ments are also useful. Even more useful are oy 
forms of tools, such as railroads, electric power yy 
paved streets, hard roads, office buildings, f ac ® ^ 
and many other forms of equipment which we 
constructed to help us turn natural resources y- 
goods to gratify' our wants. The economist, 
he were describing the situation on the id an ; ' ^ 
the world at large, would use the term cap^ 
designate all the implements used in com ertuy^ ^ 
ral resources into consumable goods. Lap 1 
defined as goods made in the past and use , u 1 
consumption, but to make more goods. . .,-t 

Another question which would be. very" ) ®yTj ^ 
to us, if we found ourselves on the island, 
the question of man power. If all of us were v 
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and feeble, or very young and inexperienced, our and earthquake tako a toll each year, and wear takes 
chances of being comfortable, or perhaps even of ‘ ~ 
staying alive, would be poor. We would be more 
likely to be happy if our group contained a good pro- 
portion of youth and strength, of maturity and wis- 
dom, and of persons who had special skill m building, 
farming hunting, fishing, cooking caring for the sick 
organizing, and planning Considering all the physical 
and mental ability of our group as a single quantity, 
we may call it the labor power of our community 
Labor power is the term economists u*e to name the 

entire world. 

Every factor which we 
have seen to be of im- 
portance on the island 19 
important in the economic 
life of a community, of a 
nation, or of the people of 
the whole world The 
basic factors of produc- 
tion— -those things which 
are of fundamental im- 
portance — are natural 
Ttsovrcet, capital equip- 
ment, labor power During 
all of our lives everything 
that wo may hopo to ob- 

tain as a social group 

mast come out of these 
resources It is not 
strange, then, that wars 
have been fought to pos- .. 

*cas land, or coal-fields, or Set » 
iron mines, or to conquer 



nwttl. 


people for the sake of exploiting their labor 
As time goes on, we are making certain improve- 
ments and perhaps suffering certain losses in these 
three factors of production In the United States, 
for example, the people have used up a great deal of 
the timber supply, they have made considerable in- 
roads on the deposits of coal, iron, and copper, and 
they have consumed large quantities of the natural 
gas and petroleum On the other hand, the people 
have expanded their available natural resources 
greatly by discovery and invention When tba West 
was opened it gave vast new farm lands The dis- 
covery of coal, iron, copper, and gold added to the 
physical resources Quite as important are the dis- 
coveries that have been made m the fields of chemistry 
and physics When the steam engine was invented, 
for example, the resource of the expanding properties 
of Water as it turns to steam added untold value to 
the supply of Nature’s gifts Achievements in the 
fields of electricity and radio have tapped other 
resources undreamed of a few generations ago In 
the capital equipment of the United States additions 


larger one 

American labor power has also increased, partly as 
# result of growing population and partly as a result 
of education, which has taught men how to work 
more effectively In the early days of the United 
States an increasing population was important A 
larger population could make better use of the varied 
types of physical resources in the United States, and 
there could be better specialization for producing 
various types of good3 It is very doubtful, however, 
whether the United States 
now gams by further in 
creases in population As 
population has increased 
it has become necessary 
to utilize not only the best 
soil and other natural re- 
sources but much that is 
of second and third grade 
When such resources are 
utilized, there 13 not as 
large a return per person 
as is the case when only 
the butter grade is used 
As the population has to 
apply itself to poorer 
lands, and to coal and 
other minerals which are 
deeper in the earth or 
farther from factories, 
there is a strong force at 
work tending to make the 
average incomeless than it 
would be if the population 
were smaller and applied 


itself only to the better resources 
It is of great importance to production that '-ociety’s 
materials— natural resources capital equipment, and 
labor power —should be brought together and related 
effectively if society is to secure the greatest quantity 
and highest quality of economic goods The task of 
planning how natural resources, equipment and labor 
power shall be combined, is the task of organi'ulion. 
Wherever people are found working in groups, organi- 
zation IS to be found Even on our imaginary island 
, ty iieu wi» ».ra- we should probably elect a prebident or a general 
farm lands The dm- manager who would plan and direct the work of the 
others 

The Organization of Economic Activity 
There are several ways in which the work of 
organizing our economic activity is earned ou. A 
little of it is done by families and a little by dubs and 
other such organizations. But there are two methods 
which are important far beyond any others The first 
may be called organization by individual enterprise 
This simply means that we permit people who wish 
to organize part of our economic activity to do so. 
If a man or woman thinks there should be a new 


1—.C — "‘.r™ r "v , -- If a man or woman mints mere saouiu ue a new 
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he or she may organize one. He is free (though with 
certain important controls in some lines of business) 
to put together the necessary natural resources, labor 
power, and capital equipment, in the way that he 
decides is best. Every head of a business is an example 
of an “enterpriser” (or entrepreneur, as French econo- 
mists call him), who is taking some responsibility for 
organizing our materials and producing some of the 
things that people want in making a living. 

Public Enterprise or Government 
A second way of organizing is by public enterprise. 
Vie have our national government, our state, county, 
city, township, and other governments, which are 
formed by groups of people as wa3-s of getting things 
done. Indeed, a government has no real purpose 
unless it is a sort of committee by means of which a 
larger group works to carry on economic activity. 

Some persons believe that it would be a good thing 
if we did away with the practise of permitting busi- 
ness and professional men and women to act as or- 
ganizers, that is, if we did away with individual 
enterprise, and earned on all of our economic activity 
by means of public enterprise. If we did this, our 
governments would organize factories, stores, rail- 
wa}s, warehouses, doctors 1 services, and insurance 
just as they now organize public school education 
public health sendee, the mail sendee, the road and 
street system, and the army and navy. The carrying 
on of economic activity by governments, particularly 
if the governments also own the materials used is 
usuaUy .caUed social economic activity, or Socialism 
{see Socialism). The chief examples of social economic 
activity m the Wed States are the mail svstem. the 
public schools, and the army and navy, 'in Russia 
at present practically all economic activity is directed 
by the government (see Russia). 

Forms of Private Enterprise 
While public enterprise organizes governments as 
devices through which to work, private enterprisers 
organize businesses. Thus- 1 

L mterpHsSn d0 Wr part of our organiz- 

Public enterprise Korkina throuah go-emmmUs— 

part 

schools and the postoffice! P M “ re the pubIio 

t;™ he Th are r three chief forms of business organiza- 
tion. These forms are the individual firm the ml 

nership, and the corporation. The individual fCt 
a business organized and conducted by one zmm^ho 
uses m his business such funds as he can S-b 

a n d K Vh0 emp!oys Plants 
Most small businesses are individual firm- mu 

nership is a form of business organizati^'Jy'h Pai ?" 
on an agreement made betweeTtwo or ™ ^ TKtS 
that they will cam- on busS as ^rtnew 
times all contribute monev; someW S ° me " 
tribute money and others work; and ^ 
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contribute money and worL They share in th 
earnings of the company according to the agreexEd 
made. A corporation is defined at law as a fed 
person which, though it has no flesh and blood, eez 
make agreements, borrow money, and hire employes 
just as a real person does. Corporations are organized 
by the authority of the government, which great- 
corporate powers upon application properly made tj 
a number of persons acting as incorporators. Tee 
corporation is managed by a president and otLsr 
officers. The ownership of the corporation is drridri 
at the beginning among the incorporators and others 
who have subscribed for shares in its ownership. 
(See Corporations; Stocks and Bonds.) 

The individual firm is useful where the econorei: 
tasks undertaken are small in scale so that they ea 
be looked after by one man and financed with ccr- 
paratively small means. A partnership may be desir- 
able where more funds are needed and where partner; 
can each contribute some kind of specialized skR 
The corporation has become the most important form 
of business unit, because it makes possible, chiefly 
through the sale of stock, the amassing of the er-r- 
mous amounts of money needed for modem manu- 
facture, transportation, and banking, and became fe 
work, unlike that of the other forms, is not interrupt'd 
by the death of partners or proprietors. 

The Guidance of Economic Activity _ 

How do business men and governments decide what 
things should be produced and made available to 
consumers? Put in another and perhaps a larger way 
the question is, How is economic activity guided? 

To answer this question we must first realize th* 
our social materials are limited. There are rc. 
enough available at any one time to make all we wan> 
of everything. Nor is it desirable to use our resource; 
at any given time to make only the things we wsniai 
the moment. Some raw materials, some of our la- - 
power, some of our equipment, should be cmplv ■’> 
in keeping up and improving our productive resource? 
so that we may get a good supply in later years. ^ 

This is not all the task, for we must not only dec--' 
between present goods for consumption and the keep- 
ing up and improving of our equipment, but we 
also decide what lands of goods to make at present ^ 
how many shoes, how many overcoats, how 
bats, how many houses, how many textbooks, 
many pianos, and the kinds, sizes, and shape? c- 
each of these. And in building for the future we 
decide how many railroads, how many factories, &•' 
many paved streets, how many office buildings, su 
what kinds, sizes, and shapes of each of these *>- 
can use. ... 

How do governments and business men dec - 
these questions? Those who are responsible m f°\ 
emments — congresses, legislatures, and boards 
aldermen — usually decide by considering those t =r 
which they believe it would be socially dears -5 
have. On that basis it is decided that we wilt , 
public schools, public parks, a sewer system, 




J“g6fed streets Business men however act on a dif pay for them Then by cost accounting and other 
ferent principle They make what they believe will methods he determines as well as he can the cost at 
pay best For this reason it may be said that our which these goods can be produced or purchased 
economic System so far as business is concerned is and he decides to manufacture or buy and sell those 
guided by the profit motive which it appears to him will be most profitable Of 

Itow does a business man know what will pay course if a man is once in business if he has built 
bestf He does not always know He makes the best factories and made contracts for materials and equip- 
estimates he can by means of market analyses to ment he cannot always shift easily from one Une of 
°et«mm e w ^at goods people will buy m what quan production to another Nor are all business men 
titles they will buy them and what prices they will interested only in what pays best Some have taste 
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and knowledge which influence them in their choices 
as much as gain. But it is no mistake to say that the 
chance for profit is the most significant and far- 
reaching motive of business men. 

It is not only the business man who is influenced 
by what pays best. When a business man or a gov- 
ernment has determined that a certain thing — shoes 
or public parks — shall be produced, the social mate- 
rials which will produce them must be obtained. 
Although these are called social materials, most of 
them are privately owned. In some cases govern- 
ments can get materials in part by force or through 
sentiment. In war, which requires a stupendous ap- 
portionment of society’s materials to the making of 
armies and munitions, the Federal government secures 
men by draft or voluntary enlistment. But except in 
such emergency cases, governments and business men 
alike must resort to the process of payment. 

The Return from Capital 

Persons who own a natural resource or capital 
equipment will sell or lease it to the highest bidder. 
If they lease it, the return they' receive is called rail. 
If they lend the curious form of capital called money, 
the payment is called interest. Persons with their own 
services to sell will work where conditions are best or 
salaries highest, or both. Their payment, in return 
for their “time” capital, is called i cages. 

Thus the profit motive is important in influencing 
the owners of tangible things as well as the owners of 
labor power to put the social materials which they 
control into making one thing or another. Guidance 
in our business system is often said to be pecuniary 
guidance, because the persons concerned count in 
pecuniary units — dollars— -the relative advantages of 
doing or making one thing as compared with another. 

Each of us as a consumer has a sort of vote as to 
what we would like to have business make. We vote 
with the dollars which we spend, but we do not have 
equal votes. Those who have larger incomes have 
more votes than those with smaller incomes. If the 
old phrase “'money talks” h a s meaning anywhere, it 
has it in the guidance of economic activity, for to 
profits as expressed in dollars the business man and 
the owners of the factors of production listen closely 
in making their decisions. 

Financial Institutions of Our Economic System 
Obtaining the funds necessary to induce the owners 
of natural resources and equipment and labor power 
to furnish these is one of the most difficult tasks of 
both businesses and governments. Businesses secure 
their funds in several ways. A man may have saved 
enough to begin a business as an individual firm. 
Several men with savings may, as we have seen, join 
to form a partnership, or subscribe for stock’ in a 
corporation which they wish to organize. In any type 
of business, profits may be made from operations, and 
these may be employed to expand the activities. If 
still larger funds are believed to be necessary, a busi- 
ness borrows. When a business wishes to borrow, it 
turns for aid to other firms which are in the business 


of lending money. Among the important types of 
these financial institutions are the commercial bank, 
the investment bank, and the stock exchange. The 
commercial bank lends money for the daily uses of 
business men in trade and commerce, using partly its 
own funds, and partly those deposits which have been 
made by storekeepers, factory' owners, you, me, and 
others who have “put our money in the bank.” Com- 
mercial banks usually' loan only for brief periods, 
although they may renew a loan many times. (See 
Banks and Banking.) 

A second source of funds, particularly for corpora- 
tions, is the investment bank. Such a bank makes a 
business of securing funds needed for a longer period 
than the commercial bank is willing to lend. A cor- 
poration dealing with an investment banker prepares 
bonds, printed or engraved, which are signed by the 
proper corporation officers. The investment banker 
buys these and thus supplies the corporation with the 
needed funds. The investment banker, in turn, sell 
these bonds to investors at a price higher than he paid 


The Function of Exchanges 
The slock exchanges in New York and other large 
cities are of great importance in providing funds for 
business, because they serve as market places where 
bonds and stocks may be sold. People are more will- 
ing to lend money to corporations, that is, buy the 
bonds of corporations, or to buy their shares, when 
they know there are markets in which they can sell 
these securities if they wish. 

The ability of corporations to secure large fund; 
through issuing stock and through borrowing has led 
to certain serious problems. Many people are con- 
cerned because these companies thus obtain control 
o\ er such a stupendous amount of capital that thq 
can exercise far-reaching power, which may be viewed 
as dangerous. The movement toward great concen- 
tration of wealth was earlier called “the trust moie- 
ment.” It is now also commonly referred to as 1 the 
merger movement." ( See Monopolies and Cartels ) ^ 
To some extent, governments secure their finances 
by the same method which private businesses use- 
They borrow from banks and issue bonds. They h s ' e 
one important method of securing funds, however, 
which private business may' not employ. This b _ 
taxation. Taxes make up the largest single factor oi 
government income. (See Taxation.) 

Modem Production: The Mass and Machine Method 
With natural resources, capital equipment, an 
labor power purchased, businesses or govemmen = 
may proceed to production. It has now become gm 
erally Tecognized that in economic operations 
of business and government — there are usus .< 
economies in large-scale production, or so-c 3 lled aw* 
production.” The chief saving comes because p° 
and machinery' can be applied most effectively 
performing over and over again the processes c3 
for in such production. As a result, most mo 
factories and power plants are repositories of 
machine equipment. The extensive use of macina .. 
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although enormously productive of goods, involves is called specialization of economic units Still further 
” *' ' specialization easts within each one of the specialized 

business or governmental units This division of labor 
among specialized units would not be possible if they 
were not related or organized w some way. Yet there 
is no general management of all of them They are 
integrated only by the agreements which they make 
m buying and selling among themsehes 

This great amount of 


undesirable factors. First is the nsk involved in large 
investment in a fixed form If a new invention makes 
an old machine useless, the investment in the machine 
may be lost If a change of styles causes consumers 
to refuse to purchase the goods formerly produced by 
a great factory, its owners may find that its great 
machines represent merely a financial burden For 
the workers, also machines 


have made senous prob- 
lems First of all, a ma- 
chine by its very efficiency 
puts men out of work, 
and although such unem- 
ployed persons may even- 
tually find new places in 
the economic system, they 
do bo often only after 
serious privation and suf- 
fering The building of 
great factories has been 
responsible also for much 
of the concentration of 
people into crowded cities, 
and this in turn has given 
rise to many questions 
involving health, beha- 
vior, education, and gov- 
ernment («ee City) 
Machines each year cause 
an appalling number of 
industrial accidents and 
deaths, and, with their 
noise and monotony of 
operation, bnng fatigue 
and nerve strain in labor 
The good and the bad 
features of machine pro- 
duction exist whether the 
machine is employed by 
private business or by 
government, whether m 
an economic system of 
private enterprise, or m a 
socialistic economy. 
Specialized Production 
Few Bingle enterprises, 
whether private or gov- 
ernmental, whether farms, 
factories, orstores, attempt 
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buying and selling takes 
plaee in part in very 
highly organized markets 
and in part m vety infor- 
mal ways m men’s offices 
or by letter, telegram, and 
telephone call In some 
cases the factors of com- 
petition are ever present 
and force prices up and 
down as supply and de- 
mand dictate In others 
there is much less com- 
petition, and sellers are 
sometimes able to secure 
much higher pnees than 
would be the case if com- 
petition were more keen 
The Work of An 
Organized Market 
Buying and selling are 
so important in tymg our 
production into a system 
that at least one impor- 
tant type of market should 
be deBcnbed There are 
few markets better or- 
ganized than those called 
the “commodity ex- 
changes ” One of the 
largest, dealing chiefly in 
gram, w the Chicago 
Board of Trade, where 
many millions of bushels 
of wheat, corn, and other 
grains, are sold each year 
Any farmer, country ele- 
vator operator, or other 
owner of wheat may 6end 
gram to a proper agent at 
any grain exchange 


to perform all the processes necessary m iwJjI St Uu^^d^W^g) and have it offered 

goo* for consumers The farmer raises wheat b£ which usudly comes m carloads, 

it is hauled to a large city by a railroad, groun j graded by government inspectors 

taSS are ptewd on tables, buyers examine them, 
trucks to retail stores, and and sales are made to those who offer the best prices 

Production of bread requires all these steps, an P ^ ewhang(ja are m contlnuous touch by telegraph 

auction is not completed until the bread is re y ^ Qrdera for wbeat for milling purposes, for export- 

be consumed ac d for storing are sent from all parts of the 

This dividing of the task of products , 8 cowt ry to agents in the various large markets and, 

many units, which is common in our economic w > 
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indeed, from all parts of the world, there is brought 
to bear on the grain shipped into the organized mar- 
kets on any given day the world’s demand for grain 
on that day. The prices in different markets are kept 
close together by inter-market selling called “arbi- 
trage” {see Boards of Trade). Thus any seller, 
even of a single car, is reasonably assured of securing 
in any market as much as is justified by the world 
demand on that day. 

In deciding what prices should be paid for grain 
on any given day, buyers 
and sellers also consider 
the supplies which may 
be available later. Such 
supplies can be considered 
because of a far-reaching 
sendee of the Federal gov- 
ernment in gathering in- 
formation about stocks of 
grain in the hands of 
farmers and other storage 
points both in the United 
States and in other parts 
of the world. Even the 
promise of crops now 
growing but unhan-ested, 
and the prospects of crops 
yet to be planted, as these 
are shown by weather and 
soil conditions, are in- 
cluded in the reports made. 

On the large grain ex- 
changes there is a market 
not only for grain actually 
shipped in on a given day 
(called “spot” grain) but 
also for grain to be deliv- 
ered in the future. On 
this market one may sell 
at a definite price but for 
a delivery in some future 
month. Prices in this 
market are also determined by buyers and sellers who 
consider factors which are to be effective in the future. 

Because the grain exchanges furnish places at 
which the supply of grain and buyers for it are con- 
centrated, the thousands of producers of grain need 
not hunt for customers. They need only send their 
crops to the central markets. Selling costs are, there- 
fore, comparatively low. The futures markets, in addi- 
tion, forecast what the most critical judges believe 
will be the price some months hence. A buyer or 
seller is thus guided in determining whether he wishes 
to sell immediately or in the future. The futures 
markets are also of value to producers who are con- 
sidering putting in seed for new crops, for by seeing 
the probable price in the future, the grower is better 
able to estimate the chances of profit. Similar ser- 
vices are provided for other commodities, such as 
cotton and rubber, by their individual exchanges. 
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If one follows wheat along toward the consumer, 
he will not find another market so well organized as 
the grain exchange. 'When the miller offers flour for 
sale, it is often under his own brand; and when the 
baker offers bread, the same is usually true. Both 
(as do many other manufacturers, of course) strive 
by advertising to persuade the consumer that their 
brands are best. Such advertising seldom reveals the 
intrinsic qualities of the goods, as does the govern- 
ment testing on the exchanges. Among the many 
questions which need care- 
ful thought in our eco- 
nomic organization is that 
of arranging that the 
buyer may know what he 
is buying and how to 
make some comparison of 
its merits with those of 
other available goods. 
The Distribution ol 
Social Income 

When materials have 
passed from the farm, the 
mine, or the quarry, and 
perhaps through the fac- 
tory, the wholesale ware- 
house, and the retail store, 
they come to the consumer 
as “produced goods.” But 
how many shall go to each 
consumer? What division 
shall be made of all the 
goods and services pro 
duced by governments and 
businesses? How much 
shall each of us receive? 
As an economist would 
put it, what shall be the 
distribution of social in- 
come? 

Light is thrown on dis- 
tribution of both govero- 
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Many of the steps above are similar to those for supplying 
Dread, shown on the preceding page — but here there is no com- 
modity exchange in the process* 


mental production and business production by what 
was said earlier concerning guidance. Governments 
produce public school systems. They are available 
on equal terms to all. Thus one might say that m a 
sense they are equally distributed. It is not true, 
however, that all are equally benefited, for an old 
man with no children may pay heavy taxes, whereas 
a young couple with several children may have very 
small taxes. A city provides fire protection withou 
charge, but some persons own many buildings wbic 
need fire protection, whereas others have none, m 
all such cases we may say that governments ms- 
tribute to each according to his need so far as the) 
distribute to any. , 

When we turn to distribution of goods P r0 ^.45 
by business in our economic system, we find a diner 
ent picture. These are not offered free of charge, or 
according to need. They are offered in quantities an 



qua! ties according to our ability to pay What each 
one gets therefore as his share m the distribution of 
the products or goods produced by business is what 
he is able to pay for W hat any one of us is able to 
pay for depends upon what he has What ive have at 
any moment is the result of what v e have obtained in 
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such ways as inheritance mamage or gift or by 
saving from income Income may be in the form of 
wages (payment for work) or interest (payment for 
funds used) or rent (payment for other resources) (For 
a list of terms commonly used in economics and m busi 
ness generally see Economics m the Fact Index ) 


REFERENCE-OUTLINE FOR STUDY OF ECONOMICS 


I Econom c cond tiom before the Industrial Revolu 
t on C-325-8 

A Prim live man C-325-6 M-63 8-401 C-158 
B The one enl world Mesopotamia B-6 Egypt 
D-281 Greece G 190 Rome R-1S4 18G-7 See 
also the Reference-Outline for Ancient History 
C The M ddle Ages (feudal «m) F-t>0 A 71 S-196 
S-144a See also the Reference-Outline for Middle 
Ages 

D The Rena ssance R 106-8 B-51 See also the 
Reference-Outline for Renaissance and Refor 
matron 

II The Induslr at RevoluT on and Is effects I 128-34 
^ee also the Reference-Outl nea for Industrial Revo- 
lution Communication Transportation and Induv 
tr) American 

A Transpoftot on T 171 3 R-58-9 
B C ly growth ond moss product on C-323 El-226 
C Agr culture A 59-"l plow s and reap ng machines 
P-321 R-8o 

D Lobor F 10 child labor C-249 labor movement 
L- 0c leisure L-158 

III Product on E-222-3 

A Holurol resources E-222 223 

1 Land agriculture A-57 land use L-93 publ c 
doma n L-91 60 1 8-226 

2 Raw mater als minerals M 261 forests 
F 236 water power TV-67 

B labor E-223 labor movement L-70c U-382 

1 Population P-370 E-223 immigration 1-15 

2 Labor cond tions F 10 slavery S-194 
Negro N 103 sweatshop S-460 G 25 farm 
labor L-70d A-Cl division of labor E-227 
M 14 M-336 mass production and techno- 
log cal unemployment El-227 I 142-4 145 
hi 13 A 508-11 decentralisation of industry 
I 144 safety S-4 6-7 work and fatigue 
W 199 pensions P 140 

3 Labor organisation L-70d Kn ghts of Labor 
L-70d Gompers and the American Federat on 
of Labor (A F of L ) G 139 L-70 d Industrial 
Workers of the World (I W W ) C-427 Con 
gress of Industrial Organizations (C I O )L-71 
(John E Lewis L-17SI eyndcsAsra Ot27 
boycotts B-272 stnkes L-70c 71 arb tration 
A 295 L-73-4 

4 Labor legislation L-72-3 F 10 U-367 child 
laws C-249 employers habil ty E-311 legis- 
lation in fore gn countries L-70 c-d pens ons 
P 140 social security S-218 workmen s com 
pensat on insurance I 169 rel ef P-368 

C Implements of product on (cap toll E-223 

IV Wstnbut on E-227 

A Com mere al d ttr butlon T 164 

1 Buying and selling E-227 boards of trade 
B-213 chain stores C-181 cooperative socie- 


t es C-469 installment buying I 165 interna- 
tional trade 1191 securities S-3985 monopo- 
I es M-359 
2 Advertising A 23 

B D strlbution of soc al wealth E-228 rent E-226 
interest and profit P 144a E-225 wages El-226 

V Orgomzot on and management E-223-6 

VI F none al organizat on 

A Money M 335-40 bank notes B-51 2 wampum 
as money S-141 counterfe t ng C-498 See also 
in Fact-Index Money Coins and eo nage Gofd 
Silver 

B Bank ng B-47 E-220 building and loan assona- 
tio s B-342 co-operative banks C-4'0 postal 
savings banks B-4S Federal Reserve banka 
F-49 farmcredtF20 trust banks T 201 cred t 
udodsB-53 ered t C-5O8-10 
C lnve«tmen*» stocks and bonds S-398 coramod 
ity exchanges E-227 8 trust compan es and in 
vestment trusts T 201 
D Insuronee I 166- 0 
E Fore gn exchange F 235 
F Bankruptcy B-46d-47 

VII Organ tot on ond operation of bus nett E-223-4 

I 13546 

A Ind v dual bus ness and partnersh pt E-223-4 
B Corporol on»I 140 E-224 C-487 co-operatives 
C-469-72 A-64 

C Bus ness opera! on bookkeep Dg B-°29 ac 
countmg A 7 mass product on I 142 E-22G-7 
special zat on in industry I 140-4 E-227 arbitra- 
tion A 295 eompetit on E-°28 
D Patents P 90-7 copyright and trade marks C-476 
E We ghts ond measu es W-86-9 
F Government regulat on of industry 

1 The federal government census C-167 farm 
cred t F 20 trusts monopolies and cartels 
T 201 2 M-359-60 executive departments of 
the federal government U-358-67 fmdepend 
ent agencies U-367-8) Federal Trade Com 
mission F-50 Interstate Commerce Commis- 
sion I 198 Franklin Roosevelts administra- 
tions R 204-10 Truman s administrations 
T 198 € 'CO 2(KK s & Eiscskon-ersdsiicat-aiKm 
E-287c d 

2 Stale and local governments publ c utilit es 
P-430-1 

Nora See also m Fact-Index Government regulat on ot 
industry and the Reference-Outline for Pol i col Science 
G Government enterprises E-224 228 

1 Conservation C-454 

2 Irrigation and reclamation I 249 

3 Social security S-218 

VIII Publ c finance taxation E-226 T 24 tariff T 16 
income taxes 1-50 national debt N 17 
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IX- Theories to improve economic organization 

A. Sir Thomas More’s 'Utopia' M-391-2 

B. Socialism 3-215-1S: Martian Socialism M-105 

C. Commynism C-425-7 

D. Fascism F-3-4 

E. Nazi doctrines H-3S3 

F. Nonpartisan League X-29I 

G. Dictatorship D-SS-9 

H. Individual Freedom 1-115-17. See also the Ref- 
erence-Outline for Individual Freedom 

Ne'e: For further study, see the Reference-Outlines for 
Sodclogy, Agriculture, and Industry, A vr riser. 
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LAND of Tropic HEAT and Perpetual SNOW 


gCUADOR (tt'iro -d&r). The Spanish word tor equ 
tor is the suitable name of South America's smalle 
U est Coast republic. The equator runs across Ecu; 
d “f' Ks lowlands are like other equatorial lowland 
with their steaming heat and tangled rain forests 1 
contest however, Ecuador's lofty Andes Mountaii 
are bleak, chill, and studded with snowv peaks. 

Ecuador’s peoples contrast sharplv too. Savagf 
forests. Stolid Indian farms 
bU the highland basins. Whites and mestizos Li, 
m the cibes and take part in government, industn 
and trade. It has been difficult to weld such rarie 
peoples mto a stable nation. 

The cotmtry stretchy from 2=X. latitude to o=i 
along the Pacific. Its northern neighbor is Colombh 
Peru surrounds it on the south and east Its are 
has not been measured but has been computed a 
about 106,000 square miles— twice as large as Arkai 
Eas ; °nce the nation claimed a vast area on the sout 
and east, but much oi this was given to Peru bv intei 
national arbitratmn in 1942. Ecuador aLso onus th 
Archipielago de Colon, or Galapagos Islands ( 9 S6 
square miles), lying 600 miles out in the Padfi 
Ocean. (See also Galapagos Islands; for map of Ecus 
dor, see Peru.) 

How the Land Lies 

A broad costal p!mn curves some 425 miles alon 
the Pacific Ocean. Hdls nse between this plain an, 
the fertile basin of the Guyas River. Inland th 
Andes Mountains reach from north to south in tw, 
giant ranges— the Cordillera Occidental and CordiJ 


Iera Central (see Andes Mountains). From them rise 
the beautiful, tapering cones of some 30 volcanos?. 
The highest reach far into the region of permanent 
snow. The molten lava from the active craters reflects 
red against the clouds 3t night. Mount Chimhorerx 
20,702 feet high, is Ecuador’s highest peak. Mount 
Cotopaxi, 19,493 feet high, is the world’s loftiest seine 
volcano. 

Between the Cordilleras a vast trough, 20 to 50 
miles wide, extends 250 mile. Its elevation averages 
between 7.000 and 9,500 feet. Cross ranges cut it into 
ten basins, each with a river system, flowing westward 
toward the Pacific or eastward toward the Amuzca 
Fiver. On the east, the mountains drop abruptly 
to . interior plains. Through this region, called ice 
Oriente, meander tributaries of the Amazon (m 
Amazon River). 

How the Climate Affects Plants and Crops 

Tropical heat lasts the year around on the western 
lowlands. Guayaquil, the chief port, has an average 
annual temperature of 77.5° F., with a maximum o: 
93 and a minimum of 67 °. Most of the region is we., 
humid, and clothed in rain forest. In the north th? 
rainy season lasts from December to June. It oecom~ 
shorter toward the south. The Santa Elena ptrimub- 
west of the Gulf of Guayaquil, and the south cora- 
are dry. Here begins the desert strip that folio ns 
txmth America’s South Pacific coast. 

Where the climate is hot and rainy many trov-'^- 
crops flourish. Rich, well-drained soils lie at the 
foot of the mountains where the st reams have dropi® 5 
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mmTuinia,»«„ M , so - , . k ECUADOR 

[ —i - • — lhe Onente has a hot steamy climate Its 

I . r *^'~ dense ra n forest contains wild rubber and other 

t , - valuable tropical trees Heat swarms of insects 

! fc 111 ? other h d,sease8 however make peo- 

^ *. n^th^th ^ ,°i nly d a feW r ° U6h ^ rails oonnea it 

» Jr* Ecuador has a population of 3 202 757 (19o0 

About balf are Ind ana A thlrd are o{ 
faoKJiFl? . f Ji jT ~*T . k— l.* : -S-~ ^ * *~ ? i Aii *i mixed f nd 111 and white blood called mesfi-os 
rof~T^ , A H on the lowlands and cholot in the highlands 

MBB KTM . l Ji. ' . * j. 7 1 • Ten to 15 per cent are Ne E r °es Most Negroes 

Mj. " - '*■ - xjl ioi | A’tX r ro<2<^r<H hve 011 the northern coastal plam and are de 

B i o . > L -x 8 endants of Africans cast ashore when a slave 

HPCy* uJ*» i£il | J | | {1 sh P * a9 wrecked 

Ed3tf *i f f rz€«vl i*^4; - : ~ i ?* j Only 6 to 8 per cent are whites of Spanish de 

Bry^j 11 - hjft Fp*'* r j fif) A jjn? 8rent but they control the wealth and govern 

■ Itl L 1 _ * m hM Bw 117. Ja-u f J* I f n IB M ment of the country They live in Quito Guay a 

I NiBI 1 1 L IQl 0 r %' nud and the small cities at the heart of the h gh 

*1 land basins A few are large landowners hold ng 
J estates granted to their ancestors when Spain 

4 ™lcd Ecuador Others engage m the govern 
ment and fbe learned profess one 

WL»" "T*i a { i ■* * J The highland basins are the most thickly peo 

. ft- y£j lL l ‘*J& *•> ”* pled area * The Indmn farmers have lived here 

7^-— f — Quechua the language of the Inca empire*" rather 

3uj? ._ 4 ’WiwSn than Spanish Ecuador s official language Using 

I j crude metl ods and tools of long ago they pro 

0“,m » one ot the oldest c t « In th« Western World Iiw»a*ceiii*t herd ng and home crafts Most of them farm 

SfflSSSSSifMS^^^rJfSS but a few have 

the cathedral md che principal government buildings plots of their owm I hey may send their nerds 

to pasture on land still held in common by the 
a fan of the fert le volcanic dust they carry Here community On market day they trot to the village 
cacao and bananas are grown with coffee on the burdened with a pack of hides wool or surplus grain 
higher slopes of the fans Cattle graze here in the dry to trade with their neighbors 

season In low warm valleys of the Andes cotton These eerrano Indians have few dealings with the 
sugar tobacco and fruits are raised The flood plains cosleHos of lowland Ecuador and take little interest 
of the rivers are suitable for rice From the forests in the nation They have more m common with the 
the people take balsa wood kapok tagua nuts and Andean Indians of Peru and Bol via living in the 

the toquilla fiber used in Ecuador s Panama hats same kind of thatche l huts and wearing similar bright 

The high basms of the Andes enjoy a climate of ponchos or colorful skirts and shawls (see Bolivia) 
perpetual spring In Quito the capital 15mileafrom The article South America section The Pattern of 
the equator at an altitude of some 9 300 feet the Human Life contrasts these agri ultura! Indians 
average annual temperature is 55 2° F wth a with the few scattered primitive tribes who live by 
maximum of 80° and a minimum of 38° Tempera hunting fishing and tilling a garden patch in the 

tures drop on the bleak slopes ns ng to the snow line Oriente and in the wilder parts of the coastal forest 

Crops of cool climates are cultivated in the basins The people of the luwlands are chiefly mestizos 


* «»■ ** < i " s 


— "Corn wheat barley rye potatoes and quinoa 
Potatoes native to the Andean region may glow at 
an alt tude of 11 600 feet On chill lofty plateaus 
railed paramos coarse grass and bushes furnish pas- 
ture for cattle sheep and goats 
West winds carry volcanic ash and dust into the 
basins Th s material is rich in plant food but 
grainy and loose Ra n drains through such soil rap 
*dly and Borne places are too dry for cultivation 
Irrigation is needed in many areas 


They work on the great plantat ons or on their own 
Email farms ra sing cacao bananas nee and coffee 
crops for export They depend on world trade for a 
livelihood and buy the imported goods they can afford 
Industry and Transportation 
Ecuador a income comes almost wholly from export- 
ing tropical crops and forest products It is not a 
wealthy country Usually bananas cacao coffee and 
nee make up more than 80 per ceDt of its exports It 
lacks the huge m neral deposits of other Pacific coast 
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countries. Gold is the chief metal — exported as 
cyanide precipitates (see Gold). The Santa Elena 
peninsula yields almost enough petroleum to supply 
the needs of the whole country. 

Poor transportation has retarded the country’s de- 
velopment. Roads are few in the coastal plains. The 
products are floated down the rivers on rafts for ship- 
ment on ocean vessels. The chief railroad is the 281- 
mile line scaling the wall of the Andes from Guaya- 
quil to Quito. Feeder lines connect with a few high- 
land centers. The Pan American Highway runs down 
the central valley of the Andes from Colombia. A 
link is incomplete north of the Peruvian border. Few 
other roads are passable in wet weather. Airlines 
connect Guayaquil and Quito with other American 
countries and local lines tap smaller cities. 

Textile manufacturing ranks first among the few 
local industries that make goods for even-day use. 
Hand-woven “Panama hats” are made for export in 
Chone, Jipijapa, Alontecristi, and Cuenca. 

The two big cities differ greatly. The commercial 
capital, Guayaquil, is the larger, with 255,966 inhab- 
itants (1950 census). Streets running back from the 
water front hold modem stores, offices, and ware- 
houses of concrete and steel, rebuilt after destruc- 
tive fires. Quito (population, 209,932) contains some 
of the most beautiful colonial buildings in South 
America. Its ancient churches and convents hold 
treasures of religious art. 


History and Government 

When the Spanish conquistadors reached South 
America, Ecuador’s advanced agricultural Indians 
had only recently been absorbed into the Inca em- 
pire (see Incas). After Francisco Pizarro vanquished 
Peru, he sent Sebastian de Benalcazar northward in 
lo33 to overrun the region (see Pizarro). It became 
part of the Spanish Viceroyaltv of Peru and re- 
mained under Spanish rule until freed by revolution- 
ap- troops m 1S22. It first joined with Colombia and 
\ enezuela m the republic of Greater Colombia un- 
der the presidency of Simon Bolivar (see Bolivar). 
In 1830 it was made an independent republic. 

Tlie history- of the republic has been stormy. Pov- 
erty of resources, disunity, and illiteracy raised prob- 
lems the ablest leaders could not solve. Alanv presi- 
dents were deposed and several assumed dictatorial 
powers. Clashes over religion led to the disestablish- 
mor° f A t r he < £ thoIio I church as the state religion in 
U06. -More than a dozen constitutions were adopted 
The constitution of 1945 provided for a president 
elected directly for a four-year term and for a legis- 
lature of one house with a two-vear term. Free and 
compulson- schooling is called for bv law, but the 
whole country has fewer than 5,000 schools of all 
kinds, and illiteracy is high. The four national uni- 
versities are m Quito. Guayaquil, Cuenca, and Loia 
Under the Production Development Law of 19Jg' 
the government took steps to improve economic con- 
ditions. It financed flour mills, canneries, cement 
plants, and hotels for tourists. It provided disease- 
resktant seedlings for the cacao plantations and 


pushed agricultural experimentation. The United 
States sent in farm experts to aid in this work under 
the Point Four program. (For further study of Ecua- 
dor’s culture, see Latin America; Latin American 
Literature; for geography, Reference-Outline, and 
Bibliography, see South America.) 

Eddy, ALary Baker (1821-1910). The distinction 
of being the only woman to establish a great religious 
faith belongs to Alary Baker Eddy, the founder of 
Christian Science. Born on a farm near Concord, 
is . H., Alary Baker was a beautiful but delicate child, 
thoughtful and deeply religious. In her early woman- 
hood she married George V. Glover and went to 
live in Charleston, S. C.; but in about a year her 
husband died, and she returned to her parents’ home. 

For many years her health was delicate, and in her 
distress of mind and body she turned to the Bible for 
consolation. Gradually there came to her the con- 
viction that God is infinite Spirit or Alind, the divine 
Principle of all real being, and that since He is in- 
finitely good, there can be no real evil. What we 
call sin, sickness, and death are only errors of mortal 
mind, and when these errors are destroyed mind and 
body are healed. 

“The falling apple,” as she herself expressed it, 
which after 20 years of seeking led to the discovery 
of the principle of Christian Science, was an accident 
from which she recovered in a seemingly miraculous 
manner. On the third day after her injury, when she 
lay apparently at death’s door, she called for her 
Bible and read the account in Alatthew ix of how 
Jesus healed the palsied man. Then, in her own 
words, “As I read, the healing Truth dawned upon 
my sense; and the result was that I rose, dressed my- 
self, and ever after was in better health than I had 
before enjoyed.” (‘Aliscellaneous Writings’, p- 24.) 

This was in 1866. Then followed years of pro- 
found thought and study of the Scriptures, the re- 
sults of which were given to the world in 1875 in her 
book, ‘Science 3nd Health with Key to the Scrip- 
tures’, the textbook of Christian Science. 

Among the little group of students who had gath- 
ered around her was a grave, sweet-tempered man 
named Asa Gilbert Eddy, whom she shortly after- 
ward married. He lived only five years after this, hut 
he was of great help to Airs. Eddy in the early and 
troublous years of the Christian Science movement- 

In 1S79 Airs. Eddy organized the church in Boston 
which came to be called The First Church of Chnsf- 
Scientist. From this “Alother Church” branches 
quickly spread to all parts of the United States and 
even to foreign countries. For many years 3fter her 
husband’s death. Airs. Eddy continued to lead a very 
busy life, teaching large numbers of students, editing 
The Christian Science Journal, and inspiring eager 
congregations. Her last years were spent at Pie— ' 
ant t lew, her home in Concord, X. H., and at Ch® 1 " 
nut Hill in Xewton, a suburb of Boston. Alass. 
remained the active leader of the Christian fcdenra 
movement until she quietly passed away on Dec- 
1910, in her 90th year. 
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EDINBURGH 

Edinburgh ( M”n-hlr-d ), Scotland. One of the 
loveliest cities of Europe is Edinburgh, historic capi- 
tal of Scotland. It is built on a series of ridges, 
separated by ravines, and its buildings harmonize 
with its unusual setting. 

Edinburgh lies on the south shore of the Firth of 
Forth, a long arm of the North Sea. The Old Town 
grew up on a mile-long rocky spine that rises at its 
western end to massive Castle Rock. North of this 
ridge lies a deep ravine. Beyond the ravine spreads 
the spacious New Town, which dates from the 18th 
century. Modern suburbs stretch southward into the 
beautiful Pentland Hills and noithward to the shores 
of the Firth of Forth. Leith, Edinburgh’s poit, was 
added to the city in 1920. 

On the summit of Castle Rock stands Edinburgh 
Castle, an ancient home of Scottish kings, now a mu- 
seum of old armor and weapons. On three sides the 
Rock drops sheer to the valley below. To the east 
the Royal Mile (High Street and Canongate) runs 
along the ridged backbone of the picturesque Old 
Town. For hundreds of years the Old Town was 
crowded within protecting walls and had to grow up- 
ward rather than outward. Its old stone houses — now 
tenements of the poor — are 10 and 12 stories high. The 
little side streets, called wynds or closes, are steep and 
narrow'. In the Old Town are St. Giles Church, where 
John Knox often preached, and the old Pailiament 
House, now used by Scotland’s Supreme Law Courts 
and by the Scottish National Library. On the south- 
ern slope is the University of Edinburgh, founded in 
1583, which has long been famous for its medical 
school. The Royal Mile 
ends at Holyrood Palace, 
where the rooms of Mary 
Stuart, Queen of Scots, are 
still preserved. South of 
the palace spreads treeless 
King’s Park, from which 
rises Arthur’s Seat, a mass 
of rock more than five miles 
around. 

The New Town is con- 
nected with the old by 
bridges across the ravine 
and by the Mound, an arti- 
ficial causeway. On the 
Mound are Scotland’s two 
most famous art centers — 
the National Gallery and 
the Royal Scottish Acad- 
emy. A railway runs at the 
bottom of the deep valley, 
but the slopes are cohered 
with beautiful public gar- 
dens. Princes Street, a 
world-famous thorough- 
fare, faces the gardens. On 
the north side are shops, 
clubs, and hotels. In East 
Princes Street Gardens 


stands an ornate monument to Sir Walter Scott. In 
its many niches are statues of famous characters in 
Scott’s writings. Behind Princes Street runs the some- 
what higher George Street and then Queen Street, 
lined with stately business houses. In St. Andrew’s 
House are the official departments that administer 
Scottish affairs. 

Edinburgh was affectionately nicknamed “Auld 
Reekie” because of the smoke (reek) from its thou- 
sands of chimneys. It is also called the "Athens of the 
North” because, like Athens, it won renown as a citj 
of culture. In the 18th and I9th centuries it was the 
center of a brilliant literary and philosophical circle 
that included David Hume, Adam Smith, Robert 
Burns, and Sir Walter Scott. Since 1947 Edinburgh 
has held each year at the end of the summer a three- 
week International Festival of Music and Drama. The 
performances are given by internationally celebrated 
artists and attract visitors from all parts of the world. 

Edinburgh’s principal industries are printing and 
publishing, rubber, brewing, and distilling. Heavy 
industry spreads over the industrial belt that links 
Edinburgh with Glasgow, to the west. 

The history of Edinburgh begins in the 7th centur} 
when Edw in, king of Northumbria, built a fortress on 
Castle Rock. Around it sprang up the settlement of 
Edwin’s Burgh, after which the city was named. In 
1436 the city became the capital of Scotland. The 
union of the Scottish parliament with that of England 
in 1707 reduced Edinburgh’s political importance, but 
it remained the legal, intellectual, and artistic center. 
Population (1951 census, preliminary), 466,770. 




- — 23S — EDISON 

The MOST INGENIOUS of AMERICANS and 
His Amazing Inventions 


/I "barn inventor’ if ever there was one Thomas Alva Edison was known as the ’ boy wonder of 
-/-* electricity 1 olmosf before he was old enough to vole Often in early days he endangered his 
scant livelihood for the pure joy of working out his ideas After he had found success and fortune, the 
irresistible interest of his work kept him at it for long untiring hours often for days and nights together 
without sleep It was said of him that he kept the path to the Patent Office hot for his patents in 
(he United Slates alone number more than 1 000 tfo other man has done half so much to apply scien- 
tific discovery to everydoy lift '‘There is not an electrical instrument or an electrical process now 
in use," it has been said “ but bears the mark of some great change wrought by this most ingenious 
of Americans “ His life may well be an inspiration to any boy who wants to attain the success of , 
honored useful happy manhood 



E DISON, Thom « At,v< <1847 HU) The thine that 
impresses thn reader of & life of Edison, first and 
last, is its joyousaess From babyhood he teas the 
busiest, happiest, most interested boy in the village 
of Milan, Ohio, where he was born on Feb 1 1 1847 
He was too busy to play much with other boys to be 
sure, and at school, where 
he spent only three 
months of his life, he 
passed for a dunce Hw 
wise mother, however, 
understood her sturdy 
little “sober side9,” and 
he gamed the most valu 
able education possible 
through following tbe 
promptings of Jus un- 
checked curiosity He 
was a great reader de- 
vouring Gibbon’s 'De- 
cline and Fall ot the 
Roman Empire’ and 
Hume s 'History of Eng 
land 'at an early age In- 
deed, when the family 
moved to Port Huron, 

Mich , he set to work, to 
trad all the books in the 
public library, but he had the good sense to stop before 
Very long 

At ten years of age his favontc study was chemistry 
One of lus earliest experiments was to try to make a 
boy fly by giving him a huge dose of Seidlitz powders, 
expecting that the ga^es generated would make him 
light enough to float in the airl 
To earn pocket money to stock his growing labora- 
tory, Edison took a job at 12 as a tram boy His two 
funs a day gave him plenty of tune lor chemical ex 
penmen ta, and all went well until one day a stick of 
phosphorus started a fire in the crude laboratory he 
had set up in the baggage car The conductor threw 
the boy and hi3 equipment out, and Edison a rad 
wading days came to an end 
An accident at about thia same tune began the 
deafness which afflicted the rest of his life But 


Edison refused to bo downcast, and often said that 
deafness bad been a blessing m disguise to him, be- 
cause it had relieved him of many distractions 
In saving the life of a station agent a baby the lad 
won a friend who taught him the trade of telegraph 
operator He soon became skilful m sending and tak- 
d OF inventions rfm 

office But he was 
determined to know how 
the instrument worked 
and why, and expen 
mented with an old bat- 
tery in his father's cellar 
until he understood it 
One of Edison's first 
inventions was a tele- 
graph repeater, which 
automatically relayed a 
message to ft second 
fine Tbe second in 
strument was arranged 
to work at a slower rate 
than the first, so that 
he could copy down dis- 
patches which came too 
fast for him to take 
This device was the 
germ from which some of his later important mven 
tions developed— notably the phonograph But all 
it earned him at the time was a reprimand from the 
manager of the telegraph office 
The young Edison dressed shabbily and spent all 
be earned on books and apparatus He was thought 
to be an impractical dreamy young fellow, and his 
employers weTe often impatient For five year* ha 
led a wandering life as a ‘ tramp operator," often out 
of a job but working hard on. his ideas for inventions. 
His notion of fun was to be so absorbed that he didn't 
know if it were night or day ‘ I owe my success,’ ha 
often said, ‘ to the fact that I never bad a clock in my 
workroom ” He also emd that “genius is 2 per cent 
inspiration and 98 per cent perspiration ” 

At 21 Edison devised a “stock quotation” printing 
apparatus For this and other inventions useful m 



THE MAN WHOSE WORKSHOP CHANGED THE WORLD 








broker s offices he got $40 000 With thn money the 
young genius started a laboratory and factory in 
Newark N J It was the roost remarkable establish 
ment in the world where the GOO employees worked 
from sheer enthusiasm Here Edison coined his mven 
t re brains into money He had 50 un entions at 
various stages at one time But before he was 30 h a 
health foiled and he gave 
up his factory for a labora- 
tory at Menlo Park N J 
where he devoted his time 
entirely to invention 

A big workshop and a 
small house suited Edison 
exactly He went about in 
shabby work-clothes and 
with acid stained hands 
Most of the time his wife 
and children dined alone 
for the Wizard ate when 
he was hungry and rested 
when he was tired — work 
mg 18 and 19 hours a day 
as a rule— and had as much 
fun in his work as a boy at E4i so 7 
aball game “*,** S.wV.JIY.Vtii'ITi 

Not all of his Inventions 

were made easily Some he worked on for year, and 
spent thousands of dollars in perfecting One role he 
always kept Be sure a thing is needed or wanted 
then go ahead 

On Oct 21 1879 Edison introduced the modern 
age of light In his laboratory at Menlo Park the 


TWO WIZARDS OF ELECTRICITY 
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tiplex telegraphy tl e carbon telephone transmitter 
a stock ticker the alkaline storage battery and the 
microphone He also helped transform modern life in 
scores of other ways The great electrical expert 
Charles Proteus Ste nmetz was quoted as saying that 
Edison had done more than any other man to pro- 
mote electrical engineering He improved methods of 
concentrating iron ore and 
made improvements in the 
manufacture of Portland 
cement Dunng the first 
World War he concentrated 
on naval problems and the 
production of chemicals 
After 1927 he experimented 
to produce robber from 
plants and bushes grown in 
the United States When 
his last illness kept him 
from his laboratory he 
directed these experiments 
from his bed Shortly be- 
fore his death his son 
Charles and other a sis- 
r««m» p. u tants brought him four sam 

«*• men were rep n pies Of goldenrod robber 
“* “ ,1,l,c * t,0B ,T the last fruits of his gemus 

Oct 18 1031 and was bur ed at 


Edison died 

Orange Honors had come to him until he could count 
his medals by the quart as he once jokingly said He 
had degrees from many famous universities Wealth 
poure 1 in from his hundreds of inventions The great 
Bios oi iicni in m S lanoraioiT ao mcuio in* industries based on them yielded fortunes for many 

youn s min tenmly watched a eharted cotton thread people and produced b lhone of dollars m dividend. 

t!” .I 1 ™'! “ TShto.. .nee. wn. b» animated 


knew then that he had invented the first commercially 
practical incandescent electric light after spending 
$40 Q00 on experiments But this was only the begin 

rung lie must search the earth at great expen e for - . , 

a filament wh,ch would bum to many daj. «ta EdMOOTON Annum. The capital and large.t city 
Electric Ia E ht and Power ) Ho had to impro.e the of Alberta be. on the i North Sa.katche.an River at 
dynamo to fnmi.h the necea.ry power he had to met m the geouraph, cal center of the promote It 


One secret o 

patience His powerful imagination his firm opti 
raism and his complete self-confidence also helped 
to d stmguish him from ordinary rr 


dynamo to furnish the necessary power 
develop a complete system of distributing the cur- 
rent and he had to build a central power station 


„ one of the largest a r freight shipping centers o 
the cont nent and the starting point for passengei 


in October IQ'S) Amemrja 


leaders paid tribute to the great inventor on Light 
Golden Jubilee Overseas came the voice of the 
German sc entist Einstem The speeches were borne 


and the Orient At Cooking Lake 15 miles distant 
is a base for seaplanes which use the northern lakes 
as landing fields E imonton also serves the Canadian 
northwest by motor truck over the Alaska Highway 


Henry Ford at Dearborn Mich near the Ed son Mackenzie River system 


Mackenzie River sy stem 

cVT‘ J , r X'- — CTT ' p 4 the or CT nal The city IS the marketing center of the nch dairy 
School of Technology Here Ford moved the or pn^ {arnUDg regI0 n of central Alberta Near 

Menlo Park laboratory and the ve ^ ” ll ' oad jJ r h “ J K the great Leduc oil field brought into produc- 
where the newsboy Edison was dumped alter he y ^ CoaS ^ natural gas are abundant 


set fire to a car with his chemicals 


- — ,oo|- The industr es include meat packing flour hulls rail 

Edison outgrew his Menlo Park laboratory 1I8S6 f E h 0 ps an ol refinery and woolen and 

and moved to an immense plant at Orange N J ms J ^ factories Edmonton is the seat of the Uni- 

major inventions were the incandescent electre light 

the phonograph motion pictures automatic and mul 


versity of Alberta Population {19 j 1 census) 159 631 
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EDUCATION— 
-For /!// the Children 
of All the People 






%. .^Ep* ji Trips to the park -with ccthc 

k—P get children res dr ' fcr 
schooL These children are learr- 
ing many things that create Ertj 
'Ar.if.A'Tl J interest In the -world abcnt then, 


EDUCATION. Of all living things only man has de- 
veloped a means of passing on his learning— ■rains, 
skills, and attitudes — to new generations. This proc- 
ess is called education. Learning takes place through- 
out the entire life span of man. The speed with 
which people learn changes with age, subject matter, 
method, background, attitudes, interest, and many 
other factors. 

Many people think only of schoolwork when they 
speak of education. More true education, however, 
comes from outside the school program than from with- 
in it. It is in ordinary family situations that the 
child learns his basic skills, attitudes, and values. 
These range from the skills involved in eating, dres- 
ing. walking, and talking to moral values, religion; 
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INFORMAL AND FORMAL LEARNING — — ' -- -■ ■»- - 

This boy fleft) is learning “man’s work”— the . 

from father. They are making a toy train. In this hifc fright), students who have had several ya 

iJ formal schooling now work independenUy. 
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Relationship Between Education Level and Income 


PE* CENT OF EACH educational level n each kcome g*oup 



attitudes sharing with others love of fellow man 
and respect for law Upon these fundamentals future 
success and satisfaction often depend Upon such 
things rests the rich heritage of human life 
Learning from Parents and Family 
Every worthy parent has amb tions for the future 
of his children Many are inclined to underest mate 
the educational value of the home and family in pre- 
paring for this future Yet it is m the home the 
neighborhood and the conunun ty that the most effec 
tive and lasting education takes place Values atti 
tudes habits and skills learned by taking part in 
family life retain a firm hold on the entire life of the 
person Whatever is learned— be it good or bad — 
is not easily put aside Truly the parent has a great 
respons bility for the future of his children 
Patient loving care of a helpless infaDt k ndly 
consistent interest and understanding of childhood 
problems wise and thoughtful widening of children s 
experiences with new places new fnends and new 
events the stimulating introduction to the wonderful 
imaginative world of children s literature accurately 
satisfying chil Iren s countless questions encourag ng 
an ever increasing active interest in the events of 
the world— all these are part of the privilege of 
parenthood These practices provide the basic in 
formal educat on on which the more formal schooling 
rosy later build to produce at maturity an inde- 
pendent well adjusted citizen (See alee Child Devel 
opment Family) 

Many Agencies Aid m Education 
The family does not stand alone in educating its 
ch Idren An almost endless number of agencies share 
m the process both formally and informally The 


This chart shows thAt 
the percentage of me 
elemenlAry high schc 

earned $10 000 or oc_ .. 

high school Criming Of those 


ostiFia school The bars in diet te 
-10US income levels with primary 
college education Oi those who 
- **-n SO per cent had college or 
ho made less than $1 000 
e ementery grade 


Growth of School Enrollment 
PUBLIC AND NONPU61C 








This mottier is getting her little girl ready to learn rapidly in 
the encyclopedia with the child, she creates 

chips ' interest 5 fahfch 1 " 7, “ “ swers C ‘ uestions whUe the 


church has always played a significant role in the 
establishment of ideals and morals, in teaching co- 
operation with one’s fellow man, and in giving mean- 
ing to life. The school, by established courses of 
study, has long devoted itself to teaching children 
the needed skills for a successful life. Patriotic socie- 
ties, youth organizations, private foundations, social 
agencies, museums, industrial and labor organizations, 
lodges, and numerous government agencies develop 
programs to foster education at various levels. News- 
papers, magazines, radio, and television also provide 
educational programs. (Articles on many of these 
agencies can be found through the Fact-Index.) 

Because of the vast number of agencies and individ- 
uals taking part in the education of each child there is 
a need for their efforts to be co-ordinated. The family 
has the strongest interest in the child. It is the least 
changing of all the educative agencies. The family 
members and ideals usually remain the same or almost 
so. Thus it is the family’s responsibility to co-ordinate 
the education of its members. 

This task is not an easy one. The family, in this 
country at least, is free to choose its church and some 
other agencies whose programs agree with its ideals. 
The family is usually obligated to accept the program 
of the public school because education is compulsory 
in every state. The family' role is one of co-operation 
with the schools. This means preparing the child for 
his school experiences, working with the school on 
current problems, and encouraging the child to make 
the best use of the school’s facilities. Each of these 
tasks requires thoughtful planning and continuous 
effort on the part of parents. 

Family Help in School Success 

School success frequently 7 depends upon the home. 
First there is the matter of readiness for school. 



This implies preschool experiences in 
a wide and meaningful pattern. PH' 
experience with other children; trips to 
places of child interest such as stores, 
parks, travel terminals, and places of 
work; many stories read and told; ex- 
periences that involve number, sree, 
shapes, money, construction, running, 
throwing, singing, and talking— » 
these build a useful background for t e 
child when he goes to school. Sue 
experiences need to be normal and re- 
curring events of preschool life and no 
something crowded into a few days or 

No one family can expect the school 
to conform wholly to its ideas. 
public schools were established f° r a . 
the children of all the people. H 15 
the responsibility 7 of parents to under 
stand the purposes and programs o 
the school and to give it, in turn, a 
opportunity to understand the ^ aro !?' 
It is also the responsibility of 



family to assist the school in acheving its 
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purposes 

Whether or not the family is in full agree- 
ment it should understand and must fin ally ac 
cept the school s method of teaching to avoid 
confusug the child It should encourage a 
h gh level of school performance It can help 
do this by providing su table space and aids 
for study The home and family may further 
provide opportune es for expei ences of many 
sorts and encourage the child to take part 
in educational activities Parents should per- 
m t experiment ng constructing and collect 
ing on the lev el of the child s dev eiopment 
They Bhould foster interest in reading de 
velop care in speaking listening and viewing 
and encourage self help on the pait of the 
child These are the roads to school success 
and success m later life IVajs in which the 
parent can help his children learn are de- 
scribed in many articles in this eneyelope- 
d a (See Study Nature Study Social Stud 
iea Language Arts Reading Anthmetc see 
also the Reference-Outline at the end of this article ) 
Differing Views on School Programs 

As a nation Americans have long agreed that it is 
in the public interest for children to be given formal 
education at pubhc expense We have also agreed 
that pubhc education should be responsive to the needs 
and desires of the commun t> At the same time 
there has been a gro ving bel ef that regardless of the 
local des res such larger community un ts as the city 
the county the state and the nation also have a stake 
in our ch ldren To some extent therefore these 
laiger units also influence education 

In a free society such as ours a high value is placed 


on individuals and their opinions W e accept no one 
authority as final in educational matters Parents 
and communities value events and skills differently 
and also have changing standards of acceptable be 
havior and attainment Each family in a community 
willingly delegates the responsib hty for some ele- 
ments of education to the schools and churches (but 
retains respons bility for other elements) There are 
wide differences between families regarding the ele- 
ments they wish to control themselves and those they 
are willing to delegate 

Even when there is community agreement on the 
general function of the locally supported school there 
may remain wide differences of opinion about the 
methods of teaching and the standards of achievement 
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This is proper and to be expected in a free society. 

Despite disagreements and real or imagined faults 
found with the schools, few among us propose the 
abandonment of the public school idea. We may want 


to change the emphasis, to criticize the method or 
cost, or to alter some particular phase of the school 
system or program, but we are agreed as to the useful 
role the school plays in our common life. 


Goals of Education 


EDUCATION would be haphazard were no formal 
schemes devised by adults to pass on to the young w hat 
adults know and w hat they value. It is through educa- 
tion, formal and informal, that the young person comes 
to know w hat his society cherishes. By means of edu- 
cation the v oung are prepared to take part in the per- 
petuation and further development of this know ledge 
and of these ideals. This was true at the dawn of 
history and it is true for modern man. 

In the United States the public schools are the 
creation of the people and they must serve all the 
children of all the people The general purpose is to 
prepare the young for participation in a life of citizen- 
ship in which all nicy share equally ( see Citizenship). 
Our devotion to the equalization of educational oppor- 
tunity for all was made clear in the decision of the 
United States Supreme Court of May 17, 1954, which 
found that racial segregation in the public schools was 
unlawful. 

America’s democratic purpose stands in sharp con- 
trast to the concept of education held by totalitarian 
governments, who use schools as they use all other 
institutions— to create tools of the state rather than 
free citizens. George S. Counts and Nucia P. Lodge 
through translations of Russian writings, revealed 
that the purpose of the elementary schools under 
btalm was to promote love of the motheiland, rever- 
ence for Stahn, and hatred for the enemies of both. 

the Amencan purpose is also in contrast with the 
aim m many older systems in Europe. There schooling 


for the mass of children is limited to a few years, while 
a select group receives extensive special training for 
leadership. The two classes tend to move apart in this 
“tw o-track” system. 

Religious Motive Starts School Grovrth 

American education was organized to serve the 
needs of the people and has always been sensitive to 
these needs. American common (elementary) schools 
were started in the colonial period to teach readings) 
as to permit religious indoctrination. Legislation in 
Massachusetts in 1642 required that children be 
taught “to read and understand the principles of re- 
ligion and the capital laws of the country.” Xo 
schools were established at this time but in 1647 the 
legislature required (1) each town of 50 householders 
to make specific provision for the teaching of reading 
and writing, and (2) each town of 100 families to 
establish a grammar school. 

Secondarj' education, though not provided every- 
where, was started equally early. A Latin grammar 
school was begun in Boston in 1635. Its purpose was 
to provide the student with the Latin background he 
would need for college woik. Later, private school; 
and academies, though not free, included more practi- 
cal subjects. They paved the way for the public high 
school, which had its start in Boston in 1S21. The high 
school was not w elcoraed by all citizens, and its right to 
tax support was challenged. A decision by theSupreme 
Court of Michigan in 1874, in the famous Kalamazoo 



In this old pamting one class stands to recite while 
sit on the backless benches studying or figuring on i 


Children facing the wall have a slanting shelf for a desk. ^ IS 
penng seems common in spite of the master’s stick* 



5DDCATI0N FOR CITIZENSHIP AND TRAINING FOR A VOCATION 

"hete high school boys signing « petition (left) «rc prsci cmg lathe work in * school metal shop (right) > 
Oo ol the r ghts oj c uens in a democruy These lads d~— »•— -*■ — • — - 


i receiving training 


■cue paved tl e way for the extension of the public 
t gh school The court rejected the claim that the 
tate should not support secondary education 
With the legal road cleared the response of the cit 
ens \ as, dramatic In 1S70 there w ere approximately 
0000 students in public high schools By 1900 the 
nrodrapnt exceeded half a n Hon bj 1930 h ml 
on Enrollment had doubled each deea le Attend 
nee reached a peak of 6 601 000 in 1940 It dropped 
off somewhat during World War II climbed to 
5 707 000 by 1050 and then in consequence of a ns ng 



b rth rate duimg and follow ng the war moved up sard 
again In the first half of the 19o0 a the approx mate 
total enrollment in elementary and secondarj schools 
reached more than 30 million An enrollment of more 
than 41 mlUon is predicted by 1905 Meanwhile 
Amer can college educat on wh ch started with the 
establishment of Harvard in 1636 developed compa 
rably enroll ng moie than 2 600 000 students by 19o0 
Varied Goals and Achievements 

The rapid growth of American education in re- 
sponse to the needs of a developing country has led 
it to accept a variety of purposes from college prepa- 
rat on to preparation for the safe driving of automo- 
b Ies from cultural or general courses to those 
spec hcally vocational 

Soon after the founding of our government the 
chief goal of education became the preparation of 
citizens for the dut es and respons b 1 ties of self 
government Suffrage was limited at first As the 
r ght to vote and hold office was extended the expan 
sion of the free publ c school followed 

As a flood of immigrants swelled the ne v lands 
population the schools by teach ng the ch ldren of 
the newcomers our language wavs and ideals earned 
on the work of American zation and as' milat on 
When pioneer settlers moved the frontier westward 
they proudly built schoolhouses amid their newr cab ns 
The schools took on another unification task — ty ng 
the old settlements to the new In these wajs the 
Bcbools helped the vast new country to develop and 
share a angle culture 

Growing commerce and industry demanded able 
workers and the schools responsive as always to the 
needs of the people accepted responsibility for a new 
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EDUCATION FOR MODERN LIVING 

becGse an important *WH of ererrdaT life fn» 

and expanding problem. In the ISth centurv the idea 
that a working man neede-d to know the “three RV> 
seemed a radical one. As the amount of schooling 
required for economic competence has increased over 
the years, the schools have been asked to Drovide 
specific vocational training. To further aid indus- 
trial advancement, the unii ersities multiphed re- 
search activities m scientific and technical fields. 
-America s industrial leadership could not have been 
attained without the discoveries made in the re- 
search laboratories of our universities and without, 
the de\ elopment by our public schools of a ^killed 
and literate labor force. (See also Industry Ameri- 
can; \ oca tions.) " ’ 1 


Readiness for living 
The complexity of mod- 
em life has also brought 
new objectives to educa- 
tion. Ki*ow-how is needed 
to cope with today's trans- 
portation, commuru'eafiou, 
trade, and everyday livum 
With more than three finis 
of the people living in to~ns 
and cities, the “difficult art 
of gettingalong with others" 
has become a first essential 
The schools in recent dec- 
ades have assumed the tcA 
of teaching co-operafioc— 
of helping individual; be- 
come happy, response's, 
and productive members c 
the communitv. 


WHAT GOES on in the classroom (educational meth- 
od)u shaped by the view of learning held in the school 
' ietn ‘ b ° 3 d H; Bode contended that a troublesome 
source or conf^QH - m the educational process was 

dill to h^f "T? ° f , learains ever held bv are 
stall to be found m classroom practices. It is also a 

reason why parents misunderstand some of the clas- 
room procedures their children are using. 

At first glance to laymen at least, the educative 
process seems simple enough. A teacher , v m! 
something tells a child. The chUd bvob^Siom 
memory, reason, and other mental Mwere 
the knowledge for himself He leam- Th'~ ga ^ ns 
substantial historical backing and, in aSriiom 
mon sense appears to confirm it. Learning dos 0CC m 
through experience School learning occurs through 
the experiences the teacher arranges. (Sre afro 
Learnmg: Memory; Study.) ~ K e 

1 et the matter is not simple. Manv , , 

adult= too) can do what they have been told 
without understanding the meaning of what thev do° 


The Educative Process 


Where education was once selecth e above the firri 
years of common school, it now tries to serve all the 
children. These children come to school for a variety 
of reasons, and they come from a variety of family 
backgrounds. In Cleveland, Ohio, for instance, 45 
national groups are represented in the population. 
Each group, through churches, social and fratenl 
clubs, newspapers, and the like, has its own educa- 
tional program to perpetuate its own cultural values; 
yet all share in the program of the public schools. 

America’s leading position within the world of ca- 
tions has forced it to shift its educational sights to 
more distant horizons. Through the United Nations 
and various regional organizations, its people have 
joined with other peace-loving peoples of the well 
to protect and extend the heritage of free men wher- 
ever they are. 


fcuch learning is passive and involves only rote mem- 
ory. Though many people (including some teachers) 
identify this as learning, modem education does not. 

In a modem school the educative process engages 
the students in activity. This is not because activity 
is prized for its own sake. It is because true learning 
(including understanding) comes about only through 
one ^ own active participation in learning situations. 
A child is no longer thought to be a mere passive 
receiver, to be filled as a sack may be filled. William 
Heard Kilpatrick has said that we leam what we 
five and in the degree that we accept it to live by. 
This involves the whole person — how he acts, bow be 
feels, how he thinks. It involves a shift in education^ 
emphasis from subject matter to the whole rfuH- 
We teach children, not subjects.” 

Historic Views of the Mind 

• ^T? 111 1” th century on, a theory known as “dual 

cun' has been prominent in educational thought. This 
cum separated mind and body, endowed the mice. 
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with certain faculties or powers and made the de 
velopment of these faculties the central task of 
educat on Although the mind was held to be im 
material in contrast to a material body Ren6 
Descartes a French philosopher of the 17th century 
placed it in the pineal gland The mind n as thought 
to work best when free from the disturbances of an 
active body This conc!u» on meant that children 
learned best when qu et and attent \e 
The way to improve the mind according to this 
view 1 as to Improve its faculties T1 s vas to be 
done through exercise in the same manner in hiih 
muscles are developed A boxer strengthens h s legs 
1 y running a child so it w as thought could strength 
en his faculty of reason ng by studying mental ar th 
met c or h s memory by studying h story S nee a 
boxer could ga n the same end by skipp ng rope or bv 
taking long lukes some people thought it ma le no 
d fference what the child studied so long as t \as dil 
ficult This view of mind is st 11 widely held today 
though it is no longer believed by modern psychol 
ogists (See also Mind Brain ) 

John Locke advanced another theory of m nd (see 
Locke John) He called it a tabula rasa a blank 
tablet on wh ch experience so to speak could wnte 
Th n view gave an educational use to the body s nee 
the content of the mind (the tablet) came from the 
operation of bodily parts The first words in h s essay 
Some Thoughts Concerning Educat on were A 
sound mind in a sound body His first considera- 
tion was health This eraphas s has remained in edu 
cation Hsopen ng phrase has become a popuiarslogan 

How the Senses Contribute to Learning 
Lockes pos tion was successfully challenged by 
two British philosophers B shop George Berkeley 


and David Hume They held that Locke s theory re 
duced all experience to fleeting mental states since 
the content of a blank tablet mind could only be 
the pass ng impressions given it through (or by) the 
senses Nevertheless the not on that the bodily senses 
contributed to education brought a change in the 
conception of the nature of the educative process 
This po nt of vie v was furthered by Johann Hem 
nch Pestalozzi the great Swiss educat onal reformer 
and Tnednch Wilhelm Froebel the German educator 
Each of them emphasized the scnseB and activity of 
the ch Id as sources of and a d to education The in 
fluencc of these men was felt in the development of 
American education especially in the elementary 
scho Is r roebel was important to pre school educa 
tion where his conception of kindergarten took hold 
(see Froehel K ndergartens and Nursery Schools) 
Johann Fredrch lierbart an early 1 9th century 
German educational philosopher provided still an 
other influence He suggested an educative process 
in wh ch the organizat on of ideas by the student 
would build a w dened range of interests This led to 
much outlining precise \rit ng and formal organ 
izat on In the hands of many who thought they were 
folio ' ng Herbart s ideas teaching methods became 
rout ne and uninspired 
The Doctrine of Transfer of Training 
A second challenge to the mind and body dualism 
came from the experimental pyschologists The dual 
istc views led to some form of formal discipline as 
the teaching method Men who held this view also be- 
heved that tra rung atta ned by exercise of a fac 
ulty in one s tuat on would have d rect value in 
other unrelated s tuat ons which used that faculty 
This was the doctrine of transfer of training It 





was challenged by experiments on memory improve- 
ment by the psychologist William James. His work 
set off a chain of experimental work which seemed to 
show that the idea of transfer of training was wrong. 
Aet no one can deny that man does solve new prob- 
lems by using what he already knows. This fact 
needed to be explained and used. 

Three 20th-century educational leaders contributed 
theories. Charles H. Judd suggested that transfer 
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HEATHCOTE .! IH icARSDME, H.Y. 

Hsie a duster of rooms for each age groap fans oat from the 
library, auaitormm, music room, and offices, available to alL 


A BUILDING FOR SCHOOL AND COMMUNITY 
This attractive school sits amid the trees of Bljthe Pait^c 
Riverside, 111. Community gatherings use this amphithes.er o 
summer and the auditorium-gymnasium wing in winter. 

depended upon the development of general ideas in 
specific learning situations. Edward Lee Thorndike 
maintained that identical elements in new and o.d 
situations accounted for transfer. Boyd H. Bode hed 
that transfer takes place when old meanings help an 
individual find his way in a new situation. All twee 
denied the theory' of exercising the faculties of a m;r.d 
separate from the body. All put emphasis ujra 
teaching with a view of making transfer possible. A. 
placed more emphasis upon an active student. 

Behaviorism and Educational Measurement 

The educative process was also influenced m " ~ 
other direction by the development of bchanori * « ® 
psychology'. John Broadus Watson, Albert L- 
and Max F. Aleyer were prominent in advancing 
haviorism. They studied behavior, in simple and 
complex forms, by observing it. To explain belts' 
they found no need to talk about a mind. Their pi® ^ 
lem was to discover what stimulus caused a particu 
response and what responses were appropriate to par 
ticular stimuli. The purpose of the educative proo-- 
(method) was to connect the stimuli selected (thecuf 
riculum) by the teacher with the desired resp° r 
(the educational product). 

Thorndike, though not a behaviorist formally 
ported the position through the laws of learnm? • 
formulated. These laws were: the law of reading 
the law of exercise, and the law of effect. Theygrea . 
affected the educative process in American schoo s - 

Teaching became more specific, with its 
more directly observable. The development of edu 
tional measuring and testing devices was accelem ^ 
Standards for grade and age progress in various sn ^ 
subjects were established. Objective examinab 0 -- 
replaced the essay type; and 3 certain mechanic 



i efficiency characterized the educative process, with 
drill and habit formation emphasized 
During the 1920s especially, Thorndike, the psy- 
chologist and John Dewey, the philosopher with to- 
tally different ideas of the educative process left a 
j deep imprint Upon American education Few edu- 
i catore were aware of the basic conflict in their posi 
tiona Dewey rejected the theory back of Thorndike 8 
stimulus responses connectiomsm m 1896 More than 
J a quarter of a century passed before developments in 
1 psychology supported Dewey 
i Educating the Whole Person 


changed The newer building is no longer merely a 
structure m which learn ng takes place It is as 
much a part of the learning situation as are the 
books the teachers and the students Hows of desks 
have been replaced by movable tables and chairs 
b ngle windows have given way to walls of glass or of 
gla«s block To break the monotony of drab walls 
color has been introduced by the use of tiles an 1 
paint and colored chalk boards Rooms and halls 
have been acoustically treated to reduce noise pjre 
proof construction has become general 
Many new school buildings are planned so that 
units may be added attached to the older units bv 


Kurt Koffka, in 1924 and Wolfgang Kohler in 
1925 advanced the Gestalt theory which emphasized 
the unity and wholeness of behavior in contrast to the 
Specific and part-by-part approach of behaviorism 
American psychologists following this lead from Ger- 
many, developed the organigmxc position in psychol 
ogy which recognized the whole of behavior to be 
more than the sum of its parts Promi . r . 
nent advocates of this theory were Ray 1 * 1 

mood H Wheeler, Karl S Lashley Kurt 1 r- * 
Lew in and Robert M Oglen Under it J' 
education moved away from an excess of 
mechanics and detail to a consi leration ot i 
the effect of the educational environment .*< 

as a whole upon the student as a whole 
person {See also Psychology ) { ^ \ 

Educational Theories of Today \ j 

The educative process today is still in n,*' - 

fluenced by its own past New ideas do not 
supplant old ones they emerge from the 
old and reshape them Present practices tS, 
foreshadow the direction of likely future sraDYl pG 
developments in the educative process Ttwu ,( 0II1 , 
Current theories assume an active rather *ids provide 


roveied walkways or corridors Clusters of rooniB f r 
kindergarten or primary children are set apart from 
the classrooms of older pupils Patios and grass pi its 
permit classes to be held outdoors The auditorium 
and the gymnasium the cafeter a and the shops the 
library and the art rooms aie designed to encourage 
active and flexible life within the school 
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A FfiOG S ANATOMY 
t mcdel Is in example of modern in 

concrete xisuil experiences for pupi 


than a passive student The interests 
' needs and problems of the student aie ai 
cepted as an important means of getting 
1 him to Understand the interests needs and 
’ problems of his society The meaning and 
appheat on of facts not the facts them 
selves are teaching goals 
The ability of the student to think (and 
■ where necessary to think as a memher of a 
: group) is recognized as the way to develop 
self-discipline Knowledge is viewed m 
terms of its many uses by the individual 
not as a collection of specific and unre 
1 “ted items The central purpose of the 
school is to develop individuals i vho are 
' experienced tn the values arid uoys of demo 
i Wihchwng 

How School Buildings Have Changed 
i Changed conceptions of the educative 
i process have influenced more than the 
I work that goes on within the classroom 
l The idea of the school building itself has 
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Modem school sites proride adequate play space 
and are selected to permit future expansion.' Their 
location is a first thought in community planning. 


Improvements in Learning Tools 

Improvements also have been made in all the ma 

vi ° f mstruction tha * affect the uork of th 
school. Books are more attractive, especially th 
books used in the elementary school. The tvpe th 
page make-up, frequently in tno-column fonn wit] 
attractive pictures and diagrams (often in color] 
combine to induce children to use books The relec 

U Z, ° f r T tCnt j s in terms of known interests anc 
needs of the grade for which it is prepared. The vo 

3rc controlfed to reduce readim 
difficulty. All the=e factors make modem textbook 
-ten useful educational instruments. These change 
are equally evident in encyclopedias, children’s liter 
ature, and supplementary materials being develouec 
for school use (see Reference Books). ^ 

With the trend away from the single text anc 


THE SCHOOL MANY PARENTS REMEMBER 
Generations of pupils have attended schools like this oneenn! 
Maine. Every child is erpected to sit quietlv and pay 
to books or teacher. Such schools are fast disappearing 

toward a variety of source materials, the school li- 
brary has come into general use. Home-room and sL- 
contained classroom libraries are provided to make 
resource materials immediately available. Such kH- 
ries contain reference volumes and supplements?; 
books likely to be in daily demand. They also bone -7 
collections from the main library to meet special re- 
search needs. (See also Libraries, section “Scboo' 
Libraries in Modem Education.") 

Audio- visual instruction has brought into il- 
schools a variety of attractive and helpful teacher 
and learning tools. They include such visual aids & 
films, filmstrips and slides, maps, graphs, charts, p £m 
tures, and models; and audio and multisensory sid-. 
such as radio, record players, tape recorders, ana 
television, together with manipulative derices. Then 
purpose is to promote learning by all available meaC. 
they are not devices for child entertainment. 


■iri. odcTii School Practice 

MEMORIES of their own school davs make it difficult ^ 

or many parents to understand and co-operate S 
the schools their children attend. Parents recall an 
orderlx classroom with seats bolted to the floor row 
by row. Teachers took pride in keeping cMdren 
quiet and orderly. They gave assignments “y, 
rom a single textbook, held recitatioiS, and gaxTtete 

teredT AH ZkP* the P“pA ml! 

tered. All the ehddren worked at the same task at 

he same tune and each worked alone. Th erewere 
t °ll earnC l math ematical tables and 

mica to be mastered, reading skills and writing m . vjuuc is me iiuiv. --- , 

chanics to be acquired through drill, and fact=°to be eVeiy assigned the S3me task. Pupils h) 


- - - * * Vl'l'l/l, 

memorized in histoiy, geography, cirics. science, ® E ' 
the like. Each month a report card went home to she- 
parents, in percentage form, what the child l)3d do- 5 
At the end of the year those pupils whose grede 
were not up to standard received a “failing” mark aa 
"ere required to remain in the grade and repeat t j 
subjects another term. Masterv of subject matter ss. 
skills— sometimes called the “three R's”— was thegtri 
Parents who attended “traditional" schools an 
often puzzled by the modern schools, especially 
called “progressive.” Gone is the quiet classy 
with ever}- child assigned the S3me task. Pupils hs ,c 
freedom to talk and work together in committefo- - c 
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tnnties, planned through pupil teacher co-operation 
are designed to create interest and provide learning 
experiences The teacher recognizes a wide range of 
individual differences among the pupils judging and 
grading a child’s achievements according to his capaci- 
ties, maturity, and efforts The report card may carry 
a brief essay on his progress rather than a definite 
mark “Failures” are rare Many schools have a 
policy of "social promotions ” permitting children to 
progress from grade to grade with their class 
Fundamental skills and information m familiar sub- 
jecbraatter fields are still among the chief goals of the 
modern schools but they do not receive the sole em 
Phases they once did Increasing emphasis is placed 
on the social skills involved in democratic living and 
on the personal development of the individual 
Wide Objectives of Today’s School 


A FLEXIBLE MODERR SCHOOLROOM 
Here pupils work together on their projects The teacher joins 
In the activity at one group A counter and sink provide work 
space tor experiments Pupil art and collections are displayed. 

and understanding (2) skill and competence (3) at- 
titude and interest, and (4) action pattern Coals 
nere suggested in each category to show growth at 
the end of the primary elementary and upper grades 
(For discussion of various subject-matter fields see 
aho Reading Writing Spelling Language Aits, 
Arithmetic Social Studies Geography History, 
Arts The Citizenship Home Economics ) 

Reasons for Change 

Parents also have some difficulty in making sense 
out of the educational discussions they encounter The 
progressive finds present educational practices hope- 
lessly traditional the conservative is certain that they 
are wildly ladical Each faction admits change — hut 


The wider goals of the modem school are discussed 
in ‘Elementary School Objectives , by Nolan C Kear 
ney, brought out in 1933 by the Russell Sage Founda- 
tion It reports the work of the Mid Century Com- 
mittee on Outcomes in Elementary Education 
In setting forth the outcomes “important enough to 
warrant direct effort on the part of the school and the 
teacher,’’ the following areas of learning were listed 
(1) physical development health body care (2) indi 
vidual social and emotional development (3) ethical 
behavior standards and values (4) social relations, 
(5) the social world (social studies), (6) tlie physical 
world, (7) aesthetic development (art music the 
crafts), (8) communication (reading writing compo- 
sition correct usage, spelling, punctuation, speaking, 
listening reference skills), and (9) quantitative rela- 
tionships (numbers arithmetic) 

Desired outcomes in each of these learning ueas 
were classified under these headings (1) knowledge 


some wish to hasten it and others believe it has 
already gone too far Modern educators hold that 
change has taken place with one end in view to create 
an improved environment for learning The replace- 
ment of the fixed desk by movable furniture was not 
done to permit the child to run wild m the classroom 
This change took place in order to free the child to 
learn through the purposeful activity m w fuch he may 
engage imd through which he may shaie his activities 
with others The field trip was not introduced to 
relieve the student from the boredom of a classroom 
The trips were arranged to enable him to discovei f< r 
himself materials that related to topics oi problems he 
was studying or conversely to help him recognize 
topics or problems for study 
It is unlikelv that any single school will he repre- 
sentative of a single point of view or of a single 
set of pi retires H hat is done in the school how 
ever clearly shows the attitude of the school with 
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regard to change. This 
change may be roughly de- 
scribed as moving from a 
subject-centered school to 
a child-ccntercd school to a 
society-centered school to a 
value-centered school. 

The traditional school 
emphasized subject matter. 

It was not insensitive to 
children; it was simply not 
aware of what the differ- 
ences among children meant 
for learning. As the psy- 
chologists came to under- 
stand more about individ- 
ual differences, especially as 
the testing of “intelligence” 
was advanced in the 1920’s, 
changes were made in school 
practices that brought the 
individual to the fore (see 
Individual Differences; Intelligence Tests). One 
change put students of like ability (bright, average, 
dull) together. This movement was known as homo- 
geneous grouping, the groups frequently being desig- 
nated as “X,” “Y,” and “Z.” Individual ability was 
recognized; but the purpose of the teaching continued 
to be subject-matter skills, each group mastering it at 
its own pace. Individuals differ in so many ways and 
for so many reasons, it was discovered that grouping 
on the one factor of intelligence did not meet the real 
problems of individual differences. 

Dalton and Winnetka Plans 

Other movements that centered upon the individ- 
ual, also in the 1920’s, were known as the Dalton Plan 
and the Winnetka Plan. Helen Parkhurst, at Dalton, 
Mass., reorganized the elementary curriculum into a 
series of units or “contracts.” As each child “ac- 
cepted” his contracts he accepted the responsibility 
to complete a specified amount of work in a specified 
amount of time. The normal contract lasted for four 
weeks. During that time the child decided, in consul- 
tation with an adviser, what portion of the work he 
would spend his time on each day. Later, Miss Park- 
hurst started the Dalton schools (nursery through 
high school) in New York City. 

Carleton Washburne, as superintendent of schools 
at Winnetka, 111., provided a series of “goals” in each 
essential subject for the various grade levels. Stu- 
dents worked to master these goals at their own speed. 
Each of these schemes broke with tradition in terms 
of method. Neither resulted in a marked change in the 
dominance of subject matter. Yet each represented a 
transition stage toward the child-centered school that 
emerged in the 1930’s. 

William H. Kilpatrick, with his emphasis upon 
learning through activity and interest, was a leader 
in this movement. The interests, needs, and problems 
of the child, rather than subject matter, were thought 


to be the proper focus for the organization of t ie 
curriculum. This represented a widened concept o 
the curriculum, involving all the activities (expe- 
riences) of the children. It was from this 
that the project method developed. In it the pw 
pose of the learner directed the activity. Ellsnor 
Collings, in McDonald County, Mo., and o eft 
elsewhere experimented with the project met • 
They found that in schools where it was used stud™ 
learned more of the traditional subject matter a 
those in schools where no change had been mat e. 

Changes in the High-School Curriculum 


Change is more readily achieved in the elemen a 
school than in the secondary school. The secon 
or high, school has long been dominated b> ie 
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PLAYING ‘THE MIKADO’ IN HIGH SCH< ?°. I ' f dtT t! 
Production of an operetta is a time-honored ig c “J° {ca i ^leu' 
oping social confidence as well as dramatic ana m 




quiremeuts of college pvep-vr&tion These requirements 
hare largely determined high-school course offerings 
Where this is not the case, the desire of young people 
to prepare for work has led to the introduction of 
business courses and industrial trade training 
By the end of the 19th century the high school cur- 
riculum began to pay more attention to the lives 
students would lead It expanded its course offerings 
beyond the college preparatory subjects The Na- 
tional Education Association appointed the Commit- 
tee of Ten on Secondary School Subjects to evaluate 
the newer ideas found in cumculums President 
Charles William Eliot of Harvard University was ap- 
pointed chairman of this committee m 1 892 (see Eliot, 
Charles W ) The committee concluded that al] sub- 
jects had potential intellectual v alue if taught properly 
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and if studied tong enough This report gave some 
support to those w ho w anted to extend the traditional 
curriculum It did not establish a purpose for Ameri- 
can education beyond vaguely suggesting that all 
subjects should foster mental discipline 
Cardinal Principles of Secondary Education 
A 1918 committee of the National Education Asso- 
ciation the Commission on Reorganisation of Sec- 
ondarv Education pioposed a set of cardinal princi- 
ples which included unifjing objectives for all the 
offerings of the high school These objectives were 
(1 ) health (2) command of fundamental processes, (3) 
northv home membership (4) worthy use of leisure 
(5) vocation (6) citizenship and (7) ethical char- 
acter All subjects were to emphasize all objectives 
though a natural relationship was recognized between 
certain subjects and certain objectives such as that 
between home economics and worthy home member- 
ship physical education and health and the like 
These proposals were very influential In time it was 
apparent that the objectives marked off significant 
areas of human activity but did not piovi le direction 
either for the activities or for education 
In the 1930’s and 1940 a experimentation was ex- 
tended in the high school By then many high schools 
were comprehensive in character offering several dif- 
ferent types of curnculums for known or assumed 
needs The sole purpose was no longer that of pre- 
paring for college ft wav now recognized that no 
matter what the future plans of the high-school stu 
dent or at what point he left school (59 per cent of 
the population 17 years old graduated from high 
school in 1950) all young people moved into the re- 
sponsible role of citizenship These facts coupled 
with the new understanding of the educative process 
led many to re-examine secondary-school practices 
progressive Education Association Experiments 
In 1933 the Progressive Education Association 
(formed in 191 S) through its Commission on the Re- 
lation of School and College selected 30 public and 
private high schools for an eight year curriculum 
expei inicnt The commission secured the agreement 
of approximately 200 colleges to accept the graduates 
of these high schools on the recommendation of the 
principal w ithout the usual college entrance require- 
ments The 30 schools were thus free to expenment 
with curriculum reorganization, though all had the 
common concern of building democratic values The 
commission was directed by Wilfred Aikm 
The first graduates of the experimental schools went 
to college in 1936 A staff of the commission con 
ducted a study of these graduates while they "ere 
in college It reported that they made slightly higher 
grades than did the graduates of traditional high 
schools with whom they were paired for evaluation 
They also gained more academic and nonacademic 
honors than the traditional students They "ere 
more alert to what was going on in the world Ralph 
Tyler was in charge of the evaluative staff 
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Most of these schools had introduced plans of gui 
ance and counseling had offered broad (01 relate 
fields of study, and had placed an emphasis on t 
development of reflective thinking. The results 
to work o , Ms oomnirsion „ ' 

College entrance requirements were not gr^t 
c langed, but high-school teaching methods and ct 
nculums were influenced. 

Two other commissions of the Progressive Educ 

fW SO H! atlon . ' vere at "'°rk during these same yeai 
One, the Commission on the Secondary School Cun 
ulum, was directed by V. T. Thavetq the othcr b 

STZStaS Relationships, was dime 
1L i • /;• These commissions identified tl 
eeds, interests, and concerns of adolescents in tl 
American culture (see Adolescence! Thm Z J * 

Posals that looked forward to X™ ’ * pr 

to .»b i ^ir°o„to“r“s 

to ■ 

toward the needs, interests and cuIum ’ dlrec *« 
people, began to affect high-^hool SS * y ° m 

The Core Curriculum in Hi gh Schools 

a 2^r35S2sr S2e ’ rather tha 
the com of the curriculum! Hamid Srty Tn 'ReJ 


ganizing the High-School Curriculum’, has described 
six types of eoie eurriculums. These van- from 
the one extreme of a set of required subject-matter 
courses (Type 1) to the other extreme of broad 
teacher-student planned units of work which take 
their lead from the needs, problems, or interests of 
the class (Type 6). 

Alberty believes that the core curriculum should be 
based upon those common needs, problems, and inter- 
ests of adolescents that arise within established 
common or universal problem areas. He lists 19 such 
areas and proposes that the curriculum be organized 
aiound them. These range from orientation to the 
school, home, and family life to such abstract areas 
as personal attitudes toward war and peace. He sug- 
gests that from one third to two thirds of the school 
day be given to the universal problem areas. The re- 
mainder of the day would be devoted to special inter- 
est areas. Traditional subject matter would be 
utilized and taught only as it contributed to the 
solution of a problem. It would not in itself set the 
stage for study. 


Reaction Against Specialization in Colleges 

The core curriculum idea came along at a time when 
the problem of specialization was plaguing American 
education, especially higher education. The liberal 
arts college had gradually changed character under 
the demands of the developing professional colleges 
and expanding graduate schools. It had become pre- 
paratory to these institutions in the same way that 
the high school had earlier been preparatory to it 
Its emphasis on the humanities had given way before 
interest in and need for specialization that accom- 
panied the development of science and technology 
This interest was heightened during World ar II. 
when the colleges and universities initiated many spe- 
cial programs, particularly in science and technology 
to support the needs of tire armed forces. 

Many 0 f the colleges and universities tried by var- 
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ions means to combat the narrow education of special- 
ization One of the popular methods was to require 
broad based (survey) courses in various fields such 
as humanities, social science, and natural science 
These were to serve as an informed base on n hich spe- 
cialization could be built This was frequently called 
general education Its advocates urged expertne-o in 
‘ the general art of the free man and the citizen ” 
They recommended that this end of general education 
be promoted On both the secondary and the college 
levels (see Universities and Colleges) 

Democratic Values in the School 
Throughout this change in schools of all levels the 
effort to improve the conditions of learning has heen 
continuous On the other hand the purpose of the 
educational practices has not alwavs been the same 
The child-centered curriculum gave way under the 
criticism that it lacked direction The newer pro 
g restive movements in education were accused of be- 
ing without a guiding purpose 
Bode and others pointed out that school programs 
could never get direction by centering upon the child 
Bode believed that direction could be had only by 
the acceptance of a social ideal and that in the 
case of America, the proper ideal was democracy His 
program favored the study of basic democratic value* 
George S Counts argued that American education 
should openly impose democratic values This empha- 
sis brought the problem of indoctrination to the fore 
Bode opposed indot trmation as inappropriate in demo- 
cratic schools Educators still debate this i-'sue 
Bode and others, John Dewey especially raised the 
question of whether the schools should prepare young 
people for life in a planned society or in a planning 
society Today most educators agree that the basic 
American tradition is a society in which intelligence 
is fiee to deal with pioblems as they anse and people 
are free to choose among alternative solutiuns This 
shifted the emphasis to a vulue-centeied curriculum 


but did not remove the social interest It merely 
placed education m the perspective nf individuals 
learning to make choices among social values and 
developing a scheme of values by which to live The 
emphasis on values was emerging as the directive pur- 
pose of general education at all levels in the 1950 s 
Educational practice in the public schools 
further changed by the discovery that the develop- 
ment of demot ratic values was dependent on the learn 
ing situation as well as on the subject matter Stu 
dents have to participate in the waps of democracy 
in order to understand them Moreover it was dem 
onstrated that students work more effective’)’ in 
democratic situations than in authoritarian ones 
Th s shift m emphasis made the student a partici- 
pant in planning the life of the classroom It gave 
the teacher a responsibility to take leadership m 
creating democratic relationships among students It 
also created a need for a school organization and ad- 
ministration that operated on democratic principles 
It is withm this background that the newer move- 
ments take on meaning This is the philosophy now 
seen in guidance counseling the use of committees 
w ithin classes the development of group planning and 
group evaluation and extracurricular activities It is 
the reason for the shift in emphasis from the learning 
of facts as ends m themselves to accepting facts as an 
aid to individual and group thinking in problem 
solving All these changes in educational practice 
were designed to make democratic learning situations 
available to more and more children It has resulted 
from the discovery that children are best educated 
m learning situations which use democratic practices 
and democratic values 
Conflicts to Educational Views 

Education is a human undertaking For this reason, 
schools continued their older ways of doing things 
even as they accepted the newer ideas The wavs of 
the past linger on in education perhaps more than 
they do in other aspects of life This 
fact led to conflict in educational goals 
The new freedom given children id schools 
conflicted with a traditional notion of 
discipline The idea that children learned 
through doing conflicted with the earlier 
view that education was only a preparation 
for titer iforng The conception thst em- 
phasis should be placed upon the present 
interests and problems of children con- 
flicted with the belief that the school should 
transmit the knowledge and wisdom of 
the past The resolution of these con- 
flicts was of major concern to American 
education a3 it undertook to determine 
its proper goals in the 50th century 
The reaction agara«t the newer education 
has many able and vigorous representatives 
Vi illiam Chandler Bagiev believed and said 
forcefully that students should be taught 
those principles and that knowledge which 
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history had shown to be essential to the development 
of civilization. He also believed that modem school- 
needed a touch of “tincture of iron” to offset the 
emphasi- on the use of interest in teaching. 

Robert M. Hutchins, a leading critic of modem 
education, contended that education should every- 
where be the same, that time and place mav be ignored. 
He believed that a study of the best books produced 
by estem civilization would help modem man crasp 
those eternal truths that time could not change. He 
proposed 100 great books as the heart of a liberal 
education and helped initiate a program embodving 
this idea at St. John’s College. Annapolis. Md'., in 
1937. Among others who were critical of modem edu- 
cation, either because it did not deal with universal 
truths or did not emphasize their conception of intel- 
lectual vigor, were Alexander Meiklejohn. Bernard 
Iddings Bell. Jacques Maintain. Arthur E. Bestor. Jr., 
and Albert Lynd. 

Trie criticism put forward by Hutchins represented 
a return to the classical tradition in education. It 
was reminiscent of Matthew Arnold, who deplored the 
demands of those such as Herbert Snencer. and Thomas 
Huxley, who wanted the sciences studied in the schools 
Arnold, Matthew; Spencer: Huxlev). Arnold 
contended that education should be centered upon 
“the best that had been thought and said in the 
world. ’ The proposals of Hutchins and Arnold were 
criticized for their neglect of the present, for their 
limited appeal to the varied interests of’ student* 
and for their aristocratic origin. 

As American education moved into the second half 
of the 20th century one fact was very clear Ml 
responsible critics were certain that neither Wneriran 
education nor American life could progress if Glided 
by uninformed and prejudiced minds. Thev did not -1- 
ways agree when they spoke of such ‘educational 


purposes as “freeing the mind,” “developing bitelkc- 
tual curiosity and power.” “fostering the 
spirit.” “promoting individual growth." “learning to 
share common concerns.” and the like, let tty 
stood together against repression, tyranny, subser- 
vience. and authoritarianism. This was the ground re 
which the educational profession stood in confirm mg 
its effort to protect academic freedom, the freedom i n 
teach so that all may be free to learn. A common pur- 
pose, the continuous enrichment of democratic life- ^ 
shared within education. 

Special Educational Services 

While the courses of study and practices in 
were undergoing these changes, new services were be- 
ing introduced and extended. Special education rf- _** 
ices were developed for the physically and mental: 
handicapped and for both gifted and socially rrmb 
justed children. Of the pupils aided, those with sp-?’ 
handicaps made up the Largest group, with the hr— • 
ward and mentally retarded second in number <f- 
Mental Deficiency). Special teachers were 
by some school systems to tutor children too ca— *- 
capped to be taken to the special schools. 

Health services were made available in 3n e ‘ e ‘. “1 
creasing number of systems. Physicians, 
and nurses examined the pupils regularly, repo-^-z 
disabilities to parents. The school lunch program 
viewed as an aid to pupil health. The federal goy£-~~ 
ment, through the Department of Agriculture. 
tributed surplus foods bought in price support a.- 1 
ities as well as funds to buy such foods as mil-- , 

Guidance and counseling services were deve.o. --- 
They are more widespread in high schools than m 
mentary grades. Counselors help students wit- a " 
riety of problems. Thev- advise the young pen? ~ ^ 
garding selection of school courses and their perea—- 


jnd social problems They assist students in choos- 
ing a vocation giving tests to discover the stu 
dent s aptitudes and pro\ lding information on mi table 
callings and on preparation for them {see V ocations) 
The classroom teacher is more and more considered an 
integral part of the guidance program 

Evening Classes and Vocational Practice 
The school!) ouse once empty and dark after regular 
ihsses and dunng summer vacation is now being 
used for a variety of school and community purposes 
Leisure-time classes in crafts and hobbies are avail 
ible to students and adults alike Night schools of 
fer v ocational training and cultural courses Sun mer 
programs once limited to make-up work non offer 
pupils opportunities to keep interestmglj bisy in 
vacat on per ods Excurs ons sports and craft have 
been addel to conventional courses 
Vocational clisscs frequentlj call for in lu«tnal 
and business activity outside the schoolhouse Agri 
culture courses involve supervised farm practice In 
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work experience programs students are employed a 
few hours a week in jobs that relate to their Btudies » 
Adult Education 

The movement to offer special educational privi 
leges to adults is widespread and many types of in 
struct on are g yen m continuation schools eight 
schools colleges and by correspondence About 
3 million adults attend the programs offered bj the 
put bt schools alone Courses include citizenship 
traning for the foreign born parent education 
p ibl e-school education of elementary and higl -school 
grades vocat onal training and un ver« tj courses 

The work is sponsored and organized by state de- 
partments of public instruction Iocs! school boards 
civic bodies fraternal societies and welfare orgini 
zations as well as by private schools colleges uni 
veisitie and foundations Where the program of 
ad lit education s gui led hj definite scholastic re 
quirements it is usuallj accredited for diplomas 
and legrees 


THE AMERICAN interest in public educaton s 
shown by the Wide range it offers from nurserj schools 
to adult education In some communities usually the 
cities the kindergarten or nursery school may mark 
the beginning of the sj stem In others the first grade 
ma> be the start Pubhc schools may include evenmg 
trade and vocational courses a junor college a 
four-jear college or university perhaps with a gradu 
ate school All local systems extend through b gh 
school and allstates provide some facilities beyond that 
American educat on was not developed by 


The School System 

colon il days jet the Constitution of the United 
States ratified in 1"89 made no specific reference 
to education 

The early common or elementary schools academ es 
and colleges provi led the structure for the later de- 
velopment of the pubhc education sjstem A notable 
feature of American education has alvajs been the 
extent of local control exercised by the e tizens whose 
dollars support it The fact that the colon sts w ante 1 
to promote rel giou« literacy coupled with the fact 
that no sngle relgion prevailed resulted both m 


nmencan eaucai on was nor aeveiopeu ») men »■**> --- ° , . \ , , , , , , 

were following a bluepr nt \\ hat is now the sjstem of private or church-establ shed schools and in the local 
pubhc education grew as the needs of a developing control of publ c education 
country were establshed and met Education has As the states 

been of «™n ton,. I™ tod U-fa ofthe 

Massachusetts Board of Edu 
cat on established m 1837) did 
much to advance a state pro 
gram of education especially 
the public support of the high 
school Another active sup 
porter of the public educat on 
idea was Henry Barnard He 
became tl e first United States 
Commissioner of Education in 
1867 direct ng a department 
he had helped to establish the 
Federal Department of Educa 
tion This divas on des gnated 
as the Office of Educaton in 
1933 is nowi included within 
the Department of Health 
Education and W elfare Edu 
cation is thus represented jn 
LUNCH TIME IN A SOUTH CAROLINA SCHOOL the presidents Cabinet (see 

Children gam more than nour shment from choose and eat wdM bitoted metis Mann United States Gov- 

tte scbcoHuSh pro“m Th^tearn to to make social adjust®*"** 
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BRINGING PROBLEMS TO A COUNSELOR 
Counselors give guidance on school courses, vocational aims, 
even on personal problems that arise outside of schooL 


and 






TAKING APTITUDE TESTS IN PORTLAND, ORE. 
In vocational guidance programs tests such as these are 
determine the students’ aptitudes for various occupations. 


eminent, section “X. Department of Health, Educa- 
tion, and Welfare”). 

From 8-4 to 6-3-3 Plan 

By 1950 the early plan of organizing students bp- 
grades into an eight-grade elementary school and a 
four-year secondary school (the 8-4 plan) had been 
generally replaced by a 6-8 or a 6-3-3 plan. The mid- 
dle three years, grades seven, eight, and nine, became 
known as the junior high school. This division was 
made to aid the transition of the emerging adolescent 
from the general elementary program to the more 
dtverstfied and specialized high-school programs 

The junior high school, not developed hx the rural 
areas at first, became more available to country chil 
dren as the movement to consolidate rural schools 
was advanced. By the mid-1900’s the school bus 
usually yellow, was a familiar sight on the highway^ 
of the nation. Consolidated schools were at last re- 


placing the little red schoolhouse of earlier y ears. 

A further development, of the public education 
system took place with the introduction of the 
junior college during the first half of the 20th 
century. This institution developed rap'dly. 
there being nearly 500 of them by 1950. It fitted 
into the scheme of free schooling by making it 
possible for many students to extend their educa- 
tion w ithout going away from home to the college- 
and universities. In its initial conception the 
junior college oSered technical and vocational 
training as terminal education. The American 
student soon incorporated it into the ladder 
system of Iris country. Many junior college re- 
sponded by offering “general education” and the 
standard courses of the first two college year?. 
The student thus received full credit if he trans- 
ferred to a four-year college or university. 

Growth of Higher Education 

Higher education at the state level was speeded 
up when the Morrill Act was passed in 1S62 by 
the United States Congress. This act gave grant- 
of public land to encourage the states to estab- 
lish colleges that would teach agriculture and 
mechanics and the liberal arts. Some state: 
created separate agricultural and mechanical 
colleges; others added these courses to an already 
existing state university. 

These institutions flourished. Along with si) 
other institutions of higher learning their en- 
rollment increased sharply w hen the cWs os 
the Servicemen's Readjustment Act (the “G. 
Bill of Rights”) of 1944 were felt. This act gave 
federal financial aid to former servicemen to con- 
tinue their education toward a self-choscn voca- 
tional end. Comparable assistance was g 1 '® 
American servicemen who took part in the aril® 
in Korea. These aids, combined with the in- 
creased birth rate during and following 
1 t0 War II and the growing tendency of American 
youth to seek more education, led to the pry‘ c ' 
tion that enrollments in higher education would 
about 4 million by 1965. Approximately 1§ 
had been enrolled prior to World War II. 

Paying for American Education 
The faith of the American citizen in education has 
been shown with each extension of the public-schoo 
system. He pays the bill and, for the most part, e 
pays it locally, out of taxes that he votes nuns'’ ^ 
The local community is the chief source of incoffi- 
for the schools. (In some Southern states the couu .• 
is the educational unit.) A tax on property is - 
chief instrument for procuring this income. 0 
forms of taxation are today being sought became - 
property tax is less adequate than it was. - • 

small towns and large low-cost housing areas wu 
industry 3re finding it very difficult to build a 
support local schools on available tax income. 

State and federal forms of support for public e' 
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cat on have arsen to nibble away at the histone 
concept of education as the busincs of the local 
community Programs of state aid have been de 
velopcd to provide a minimal educational opportunity 
for all the children of the state without regard to the 
wealth of the school district In this sense t he con 
cept of local support has been extended to the bound 
ares of the states On the average states now 
provide about 40 per cent of the school cost 
The Question of Federal Aid 
A problem of inequality in wealth also arises be- 
tween states In some states the annual expenditure 
for each public-school student is about $300 in 
others it is well under S^OO Yet the joung people 
of all states are future c tizens of the nat on as a 
v hole Their freedom of movement as American citi 
ions may lead them to establ sh residence n any of 
the states or territories T1 is has led manj ed mo- 
tors and cit zens to advocate a policy of federal aid 
to equalize educational opportunit es Several fed 
era l aid bills have been before the Congress In 1955 
the critical shortage of classrooms led the govern 
ment to consider ways in which federal part cipation 
m build ng programs could help local communities 
extend the r faciht es The fear of federal control of 
education that might come with federal aid has made 
the American citizen hes tate to accept federal help 
This attitude has not been weakened by h s accept- 
ance of aid at the state level or by his acceptance 
of some measure of federal support for specific pur 
poses The Morrill Act and the G I Bill of Rights 
are cases in po at A federal pobey of a ding edu 
cation was early adopted An ordinance adopted in 
1785 hearing on the disposal of western lands re- 
served lot No 16 of every township for the ma n 
tenance of public schools n ith n the sa d township 


(see Northwest Terrtory) This was an outnglt 
gift to the people of the state to encourage them 
m the development of education Later as new states 
were admitted to the Un on schools were given two 
lots— and some of the last to be admitted four — 
in each totnship 

Other support has been more spec fic In 1917 the 
Smith Hughes Act made provision for the inclus on of 
instruction in agriculture home economics and trade 
and industrial subjects in the high school It prov ded 
for prej aring teachers of these subjects The federal 
grants of money under this act 1 ad to be matched dol 
lir for dollar by the community the state or these 
together In 1936 the h gh schools were encouraged to 
provide instruction in the distribut ve or selling 
occupat ons by the passage of the George-Decn Act 
Common Features of State Systems 

Each state and each territory has its own school 
system Yet the visitor to a public school elementary 
or secondary in Honolulu T H or Hollywood Fla 
non Id Rod mare etauhnties than differences Each 
state system has developed with n a common tradi 
tion and each has been strengthened by the expen 
ences of the others New \ork for instance estab 
lished The tin vers ty of the State of New York in 
1784 w th a board of regents The name is m slead 
mg It was a state board of education with certain 
junsd etion and pow ers over the colleges and acade- 
xn es Massachusetts estabbshedastate board of educa 
ton in 1837 and other states followed Fort) three 
states now have such a board four have vocational 
boards and one has both a state board and a vocation 
at board Some boards are granted more power than 
others The tendency is to have one board in control of 
all elementary secondary and vocatonal educat on 

Newr York prov ded for a State Superinten lent 
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of Common Schools in 1812. All states now have an 
officer, usually called Superintendent of Public In- 
struction, to direct the department of education. 

The state agencies set up standards for local school 
bodies, such as educational standards for teacher 
certification, building construction standards, and 
safety standards for school transportation. All states 
have compulsory attendance Ians. In most states 
attendance is required from 7 to 16 .years of age, 
though the range is from 6 to 18 in some. 

Another common feature in school organization is 
the school district. (There are about 63,000 of 
these in the nation.) The school district is under 
the control of a local board of education or a school 
committee. Their job is not to run the schools but 
to see that they are properly run. Their authority 
comes from the state legislature. In the interest of 
efficiency and improved school programs, the present 
tendency is to reduce the number of school districts 
by consolidating them into larger units. 

The mobility of the American people made some 
standardization of school organization necessary. 
Moreover, the American educator, through his numer- 
ous professional associations and publications, has 
shared his concern about improving his practices. 
Ideas are not kept witlim state or local boundaries. 
Newspapers, magazines, radio, and television have 
shared the ideas w ith the lay citizen. 

A further factor m advancing the common practices 
on which the system rests has been the work of the 
United States Office of Education. It has been the 
responsibility of this office to collect information 



about the state of education and to make it generally 
available. It disseminates information through re- 
ports of special studies, through a monthly magazine, 
School Life, through a biennial survey of education, 
and in conferences for both school people and laymen. 

Private Schools in America 

Side by side with the public educational system, 
private and parochial schools and colleges flourish 
Some of these schools carry' into the present the tra- 
ditions that brought them into being. Many people 
support private schools because they' believe they 
provide a better education than public institution’ 
Others support them to obtain what they belieiefo 
be a better social opportunity for their children 
The parochial, or church, schools are supported be- 
cause the public schools do not pro\ide religious 
instruction. The private school was gaining enroll- 
ment m the 1950’s, enrolling about one in e\en 
eight elementary and secondary students. In 1940 
the proportion had been about one in every ele\en. 

Legal Basis of Private Schools 

Not all citizens are happy about either this tra- 
dition or the trend. Many' persons believe that de- 
mocracy gains in strength through the association of 
all the children in the public schools, at least until 
the college years. The United States Supreme Court 
in 1925, however, ruled unconstitutional a law en- 
acted in Oregon in 1922 which required all children 
of that state between the ages of S and 16 to attend 
a public school. The opinion held that the state 
had the right to require school attendance but th e 
parents had the right to send their children to the 
school of their choice. 

Another issue of considerable concern to the citi- 
zen had to do with the matter of support for tj ic 
schools that are outside of the “public system.’ The 
principle of universal taxation among the citizens 
for the support of public education is well established, 
so too is the separation of church and state. 1 J- 
first amendment to the Constitution states: “Congrfc= 
shall make no law respecting an estabbshment 
religion, or prohibiting the free exercise thereof . • • 
Yet with the growth of the denominational schoo =, 
especially as this is reflected in a developing Catholic 
system of education, the issue of support has be® 
revived. Somewhat more than 4 1 million chilaren 
attend denominational elementary and secondary 
schools. Many parents are restive under what t cy 
regard as double taxation. The Supreme Court 
ruled against direct aid to denominational schools 
has, however, permitted indirect aid, such as u - m = 
public funds to transport students and to supply re 
secular textbooks. Indirect aid has been sanctioned 
because it is aid given the student, not the schoo 

The Teaching Profession 

The need for preparing teachers came with the crea 
tion of a public-school system. All states now PJ 
vide for such education in separate teachers col eg 
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or in schools or colleges of education 
that are a part of the state university 
The first American normal school w an 
established in Massachusetts m 1839 
A few are still in operation hut 
are un lergoing the changes that will 
transform them into four} par de- 
gree granting teachers colleges Some 
teachers colleges offer the masters 
degree as do the colleges of eduea~ 
tion These also offer programs that 
lead to the doctor of philosophy de- 
gree or to the professional degree 
doctor of education Many private 
colleges and universities also pre- 
pare teachers 

The states through their boards 
of education or superintendents of 
public instruction issue certifk ateg 
permitting applicants to teach in 
the public schools Scholastic re- 
quirements for such certification 
have risen steadily Most states re- 
quire four years of college prepara- 
tion for high school teaching Re- 
quirements for elementary teachers 
a re ol ten somewhat low er The aver, 
age preparation today for eleroen- 
tarv and high school teachers w be- 
tween three and four years of college 
work One teacher in four attends 
Bummer school or enrolls in exten 
sion classes to improve his or her 
education 

In the 1950 s there were more thah 
one million teachers m the public ele- 
mentary and secondary schools Thu 
included nearly 70 000 individuals 
who had been granted emergency, Or 
substandard certificates 
Reasons for Teacher Shortage 

Thousands of additional teachers 
are and will be needed at all levels 
The shortage is attributable to many 
factors Many teachers and potential 
teachers were lost by the schools 
either to the services directly or 
to government and industry during 
IT orld War II For personal reasons, 
including economics many of these 
did not return The American public 
has been insistent upon the contin- 
uous extension of education. It has 
not been insistent upon a salary scale 
that would keep other callings from 
luring the teacher away from the pro- 
fession This situ ation is only gradu 
ally being corrected 

Many educators who freely admit 
that the salary situation should be 
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unproved, feel that the emphasis needs to be pla 
at other points if young people are to be attrac 
to the profession. Teaching is a basic need of a dem 
racj and teachers are in the front line of its defend. 
A democracy could not survive nith an ignor; 
citizenry. Dedication to a cause may be felt where 
teachers come together. The satisfaction gained fr 
contributing to this cause may be sensed uhene 
teachers exchange ideas about the young people! 

influence. Teaching is hard work, extending P beyc 

e class hours of the day or the week of the s C h 
j ear It is also rewarding to the spirit of the teach 

T ® ^T ards , couId , be , eahanced in each communi 
Time has changed the status of the teacher 
now lives under fewer restrictions and enjoys more 


iS? ^i rst column shows expenditures per pupil in average 
attendance in the public schools for 1950— not including 
outlay or interest on debt. The national average of 5209 “ 
i>!L pe i I cerlt , hl ? her than the 1940 average. The second column 
shows the relationship between the income of the people and 
expenditures 0 n public schools in each state. 


the privileges of other citizens than formerly. The 
conditions of his work have been improved with the 
construction of new buildings, although an over- 
cron ded classroom in a new building offers little to* 
provement over an overcrowded one in an old buihtog- 


Citizens and Professional Organizations 

Significantly, in the 1940’s citizens in large num- 
bers became aware of their need to understand bet er 
the educational problems of their communities, 
addition to their participation in local pave 15 




uni in in mt canmi outlay (adjusted to >*ji costs) 


This graph rereala the a hare rise m school contraction since 
World Wir II Due to growing enrollments ■ huge ehortage in 
classrooms remains despite the costly building program 


teacher associations, they organised school-commu- 
nity councils or committees (zee Parent-Teacher Asso- 
ciations) This fatter movement was given impetus 
m 1949 by the formation of the National Citizens 
Commission for the Public Schools Hundreds of com- 
mittees have been formed by interested citizens at 
state and local levels, to seek ways m which to im- 
prove the schools This interest will do much to ad- 
vance the status of the profession and to bring teach- 
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ers and citizens to share in solving demon acy’s 
crucial problem the education of its future citizens 
The educational profession has worked and con- 
tinues to do so at self improvement The institu- 
tions that prepare the teachers have undertaken, 
through research and self-study to improve the dif- 
fering teacher education cumculums School sys- 
tems have initiated programs of in-service or on-the- 
job training and have rewarded teachers for summer 
study and travel by salary increases Professional 
organizations hy holding annual conferences and 
publishing magazine* and yearbooks have stimu- 
lated interest within the profession and have kept it 
informed on the basic Ksue3 it faces 
The National Education Association the largest 
organization of teachers in America co-operates with 
state education associations to advance the effective- 
ness of public education Its departments and com 
missions such as the Association for Supervision and 
Curriculum Development the American Association 
of School Administrators and the Educational Poli- 
cies Commission address themselves to specific as- 
pects of the problem One of its commissions created 
in 1941 the National Commission for the Defense of 
Democracy Through Education haa the difficult task 
of helping the profession and the public to differenti- 
ate between the responsible critic of publ c education 
and the irresponsible one It presents ita analyses in 
the Defense Bulletin published monthly. 


Education in European Countries 


ONE OF the significant educational events in Amer 
ica following World W ar II was the marked increase 
in the number of students especially graduate stu- 
dents who came to it from other countries Many 
educational leaders from the occupied nations Ger- 
many and Japan, also came to observ e and study all 


aspects of American education These educators w ere 
brought to America first by the military government 
operating in these two countnes and later by the 
Department of State In turn many American edu- 
cators were sent to occupied countries to hefp pfan 
their educational reconstruction 
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rately developed for boys and girls 
The "iron curtain” prevents the 
world from securing a clear view of 
bow education now progresses in 
Russia. It is evident that, however 
widely developed, it serves the moth- 
erland in whatever ways the leaders 
demand. This service, in scientific 
and technological developments, ap- 
pears to be considerable. 


TEACHER TRAINING IN AN ENGLISH CASTLE 

to'Elvastonb Castle, "near^erb^EnH'and^nr'® S ■ h °° 1 Set Up 

attendance emphasized a world-wide teaclie/shm^? r° stw " 

Further interrelationships were brought about by 
the creation of the Fulbnght fellowships, which made 
it possible for American citizens to teach and study 
m other countries and for foreign students to teach 
and study in the United States. These fellowships 

5Su\nH abhShe ,r d ? 79th Con 6iess (Public Law 
584) and named after Sen. J. William Fulbright who 
introduced the legislation. The Department of State 
and private agencies such as the Ford Foundation 
also aided the interchange of teachers and students 
lere \\as the likelihood that American educational 
thought and practice would influence the future de- 
v elopment of education around the world. 

Soviet Educational Theory and Practice 

One portion of the world, Russia and its satellite 
countnes, was untouched by this exchange of fdeas 

form had fie & n / Russia significant educational re- 

placecft2e^S-yfe\&r tS r 

per cent of the people were illiterate Tto 
Communists initiated programs on n f The 
disseminate the Communist doctrine +1 1 f Ca to 

U.S.S.R. and to dovelop sotoS"! itS"™ 
pulsor^, universal, and classless. The • 

elude a common school course— elom * p og ' ams ln_ 
s 10 12; secondaiy, op 

vocational and scientific schools for a I ^ ^ 

eluding teaching) and by Sieges I is nr? ? 


English and French Systems 

The educational systems of Eng- 
land and France, though they differ 
in many details, sliaie a conception 
of student selectivity that places 
them in contrast with the American 
system. These countries, though no 
less interested in demociacy, place their faith in a 
selective process for the preparation of leaders. 

The Education Act of 1944 in England opened the 
way for the extension of free public education. It 
called for a huge building program to relieve over- 
crowding and to piovide additional secondary schools. 
Attendance was made compulsory through age 15 
and later through age 1G. Children from 5 through 11 
attend primary schools, with nursery schools pro- 
vided for children from 2 to 5. Secondary schools 
enroll pupils from 12 through 18. Various adult edu- 
cation schemes are provided. In place of the former 
national board of education, a Ministry of Education 
was established with greater power. 

England has a “two-track” scheme of education. 
Students take an examination at the age of 11 for 
the opportunity' to move from the primary school to 
the grammar schools, which prepare for college. If 
they' do not qualify, and the percentage who do is 
small, they may' enter the secondary' modern school 
or the secondary technical school. 

England’s famous “public schools,” such as Rugby, 
Eton, and Harrow, are, in American terms, private 
and usually charge fees. Private schools must provide 
free places” to receive aid from tire government. 

In Fiance, after World War II, there was a tenden- 
cy' to break down the rigid educational scheme that 
permits only a selected few to get into the secondary 
schools and hence into college. Under this system, 
pupils who fail to pass the secondary' examination at 
II years of age may' stay with the primary school 
until the school-leaving age of 14 or attend “comple- 
mentary' schools” for four years. France, which pro- 
vides much Ipso Riot, U™. flip ovpreiseof 


■ r ^racnuois wr children from age three to sewn tary schools” for four yearn. France, which pr 

in the early years there was much enthusiasm? , 8 much less than does England for the exercise 
piogressive methods, but the American influenpp ?! ec f u cntionnl initiative in local communities, plans 
not last long. After 1931 progressive practk? I p relaxation of central controls, 
ciscai er . Authoritarian discipline came to the fn 6 The Scandinavian countries have a tradition of Ire' 
but an emphasis on developing the abilitv of thp com P u! soiy education. In line with their extensiv 

dent to act in terms of the ideas he gained was ?;, S ° C ' al pro S rams - they have increased the number c 

commuJl™ pSe i°n ‘T “'T 1 “ e “> '■*» ” ^ ” 

Prom 1943 to 1954 m„t 


educational institutions, including the universities, 
aie free. (For information on systems and standard; 



of foreign nations see in Fact Index names of m 
dividual countries subentry education } 

Prewar and Postwar Education in Germany 
Education in Germany w as dev astated during Vt orld 
11 ar II School building? and libraries were destrojed 
and tn cities such as Bremen and Berl a all schools 
acre closed after 1943 In addition the educational 
system was use! by Hitler to promote Nasi aims 
After the war the country was occup ed and divided 
among the victorious All os The schools in East Ger 
many were integrated by Russia into the Communist 
pattern They are centrally controlled 
Pre var German education led the pupils into d ffer 
ing pathways with one reserved for the select few 
After the ft ret four jears of a shared elementary 
school (the 1 olkwchule) to which all started at sx 
jears of age IS to 2a per cent of the pup la were 
dest ned for the university Thev attended a second 
ary school w here tuition w as charged Almost all the 
rest of the students remained in the elementary 
schools for four additional jears A small percentage 
entered the A Iittelschule where they remained through 
the tenth grade Here emphasis was on techn cal and 
business training Ch ldren who left school to work at 
14 or IS jears of age were requ red to attend voca 
tional schools several hours a week 
Much of the same school orgamzat on was followed 
after postwar reconstruction when the various l inder 
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or states took steps to improve the r schools Some 
of them increased the number of years of schooling 
offered and others provided more opportunities for 
talented children to enter secondary schools Many 
eliminated tu tion in secondary schools 
German umvere ties prior to W orld War I at least 
were dist nguished centers of research and scholarship 
Thej had exerted marked influence upon American 
higher education especially the graduate schools 
American Influence Abroad 
The United States made every effort in it? area of 
re«pons b lity m West Germany to react \ ate the edu 
cat onal mach nery It tried to operate the schools so 
that they would function in terms of democrat c pur 
poses Amer can help w as at hand but German profes- 
sional personnel was given respons bihty One im 
portant task was the removal of former Nazis as 
teachere Another was the product on of textbooks to 
replace those which glorified the Hitler doctrines 
In all parts of the world educational pract re is 
undergoing change This is especially true among the 
people who are striving to gain the freedoms in their 
lives which they have seen to characterize democratic 
countries American influence may be felt everywhere 
It will certainly be felt in Germany Japan and 
Korea Much a d toward rehab 1 tation has been giv 
en m each country (See also Japan section Fostwar 
Education and Government ) 
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EDWARD, Kings of ENGLAND 

'T'HREE Anglo-Saxon kings bore the name of Ed- naments and hunting, but he was also P ra( j^ a . jj. e 
^ ward before the Norman Conquest (1066). Eight hard working. For seven years before ne ca^ ^ er> 

king Edwards have reigned since that time. As the throne he was the real ruler for h^ ^ ^ ^. aS * 10 

numbering of English rulers of the same name goes Henry III (see Henry III; Monitor ). 
back only to the Conquest, the three earlier Edwards the Holy Land on a Crusade when his Ji ^ ^ 

have only distinguishing nicknames. but there was no question of his successi 

EDWARD THE ELDER (ruled S99-924) was the throne. , T .:_k n r 

son of Alfred the Great ( see Alfred). He conquered Edward has been called the “English > ^ ^ 
a large part of central England which at Alfred’s because, like that Roman emperor, he o r £“R' ne cos- 
death still remained in the hands of the Danes. laws. His laws were not restatements of exl£ . v 0 [ 

EDWARD THE MARTYR (ruled 975-97S) ob- toms but "statutes” in the modem sense. - ‘ 
tained his nickname because of a miracle supposed to them, particularly the land laws, had a ong ^ 
have been perfomied at his tomb in Shaftesbury. He influence. A statute of 12S5 limited 
had been buried there after being murdered by the to strictly church matters — a change that (n 
retainers of his half-brother, Ethelred the Unready, great-grandfather, Henry H, had been ( s£t 
who succeeded to the throne. make because of the murder of Thomas He ^ 

EDWARD THE CONFESSOR (ruled 1042-1066) was Henry II). Edward also ceased paying a leUQ 
the elder son of Ethelred the Unready. His election ute to the pope. . re ign 

to the throne after the death of the Danish king Parliament grew in strength during Edvraru 
Harthacanute marked the end of Danish rule in Eng- because he continued the policy of Simon de / ^ 

land. Edward was noted alike for his weakness as a in summoning to it representatives of the to 
ruler and his piety as a man. His great legacy to lesser knights. His parliament of 1295 is & _ fce 
England was Westminster Abbey. the Model Parliament (see Parliament). ,^ nn£rma . 

EDWARD I (bom 1239, ruled 1272-1307) was one reaffirmed the Magna Carta in the famous co ^ 
of England’s greatest kings. He was a handsome man, tion of the Charters.” A step of a dinere 
with fair hair and ruddy cheeks, and so tall that he taken by Edward was the expulsion of 
was nicknamed “Longshanks.” He delighted in tour- England in 1290. 




Soon after coming to the throne Edo ard conquered 
Wales and gave to his infant eon Edward the title 
Prince of Wales {see Wales) Until 1280 the care of 
hs French possessions principally Aquitaine in 
Southern France absorbed much of his attention For 
the rest of his life his main concern was Scotland 
He conquered the country in 1296 but in t297 all 
Scotland rose in revolt against him under the popular 
leader Will am Wallace Eduard defeated Wallace nt 
Falkirk the next year but the Scots still res sted 
Near the end of Eduard s reign Scotland found a new 
leader in Robert Bruce In 1307 King Edwaid then 
70 years old led an army toward Scotland but died 
before he reached the border 
EDWARD II (bom 12S4 ruled 1307 1327) the 
son of Edwar 1 1 was the first Engl sh pnnce of W ales 
{tee Wales) He was tall and handsome like his 
father but he was a eo vard m battle and in sp te of 
h s father s careful training he had no aptitude for 
government His reign was one of disorder and dis- 
aster He cont nued the war with Scotland that his 
father had begun The Scottish leader Bruce de- 
feated the English forces in the famous battle of 
Bannockburn (1314) and compelled Eduard to recog 
mse the independence of Scotland 
In 1326 the king 8 enemies planned a widespread 
revolt They easily captured the k ng and tn Jan 
uarj 1327 Parliament declared him deposed and set m 
his place h s young son Edward III Eight months 
Uter the deposed king was brutally murdered 
EDWARD in (bom 1312 ruled 1327 13 7) be- 
came k ng at the age of 15 when h s father Ed * ard II 


was overthrown He proved himself a chivalrous 
knight rather than a great ruler He loved warfare 
Ike so many of his line and toed to give it the 
glamour of the good oil days by setting up a Round 
Table at Windsor Ca'tle in mutation of King Arthur 
lie also organized the most famous of the English 
chivalnc orders of knighthood the Order of the 
Garter He gamed temporary glory but no lasting 
profit through prolonged fighting in Scotland and 
in France where he began the Hundred Years War 
{see Hundred Years W ar English History) 

During Edwards reign a terrible plague called 
the Black Death wiped out from one third to one half 
of the country s populat on and caused great social 
and economic changes (see Black Death) 

EDWARD TV (born 1442 ruled 1461 1483) was 
the first of the 1 ork st kings He grew up m the midst 
of the struggle between two great families York 
and Lancaster that is known as the W are of the Roses 
(The Yorkists took a white rose as their badge and 
the Lancastr ans a red one See Roses W ars of the ) 
Edward became the leader of the Yorkist party 
through the death of h s father Richard duke of 
Tork at the battle of Wakefield (1460) He secured 
the throne the next year largely through the support of 
his powerful cous n the earl of Warwick later called 
the Kingmaker 

Edward soon offended Warwick by marrying 
against his wi'bes Elizabeth W oodwlle and placing 
his wife s relatives m positions of influence at court 
Warwick finally went over to the Lancastrians and 
forced Edward to leave England and take refuge in 
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Flanders (1470). Edw ard, how ever, proved more than 
a match for his enemies. He returned to England in 
1471, defeated and killed Warn ick in battle at Barnet, 
in Herts, and re-established himself on the throne. 
Immediately he caused the insane Henry VI to be 
killed; and some years latei he brought about the 
death of his own brother, the duke of Clarence. 

A popular and able ruler, Edward encouraged trade 
and helped restore the country to a settled condi- 
tion. By relying on the growing merchant class rather 
than on the feudal nobility, he w on back for the king- 
ship much of the power that had been lost to Parlia- 
ment by the Lancastrian kings. Soon after Edward’s 
death, his young sons were murdered (see Edward V). 

EDWARD V (bom 1470, ruled 14S3), the elder son 
of Edward IV, was nominally king from April to June 
1483. His uncle Richard, duke of Gloucester, got 
himself appointed Protector and soon afterwards the 
king, then only 13, and his younger brother Richard, 
duke of York, were shut up in the Tower of London. 
Xeithei was ever seen alive again. Probably they 
were murdered by order of their uncle, who had him- 
self crowned king as Richard III. In 1674 some bones 
of two children of about the age of the two brothers 
were found in a wooden chest when a building of the 
Tower was being altered. Careful examinations in- 
dicated that the bones were the remains of the two 
unfortunate princes. ( See also Richard III.) 

EDWARD VI (bom 1537, ruled 1547-1553) be- 
longed to the House of Tudor, which came to the 
throne on the fall of Richard III in 14S5. The son of 
King Henry VIII by his third queen, Jane Sevmour, 
he became king at the age of ten. Great things were 


expected of the young ruler, but he was ne\er strong 
and died of tuberculosis at the age of 16. During his 
short reign the government was controlled first by 
his mother’s brother, the duke of Somerset, and 
then by the duke of Northumberland. Edward VI 
was succeeded by liis half-sister, Mary. 

EDWARD VII (born 1841, ruled 1901-1910) wa< 
60 years old when he succeeded his mother, Queen 
Victoria, to the throne. He had married Princes 
Alexandra of Denmark in 1863. Before his accession, 
he was continually before the British public as the 
most active member of the , royal famdy, owing to 
Queen Victoria’s retirement during her long widow- 
hood. He was a man of unusual social gifts and world- 
ly experience, and as king his course was marked bi 
tact and judgment. In the field of diplomacy he used 
his intimate knowledge of Continental courts to 
strengthen Britain’s position in Europe. He plajed 
an influential part in bringing Great Britain, France, 
and Russia together in 1907 into the Triple Entente— 
the alliance which, at the beginning of the first 
World War, aligned these nations against German) 
and Austria. 

EDWARD VIII (bom 1S94, ruled 1936) was nearly 
42 years old when he became king on the death of bn 
father, George V, Jan. 20, 1936. Toward the end 
of the same year he expressed the desire to many 
an American w oman, Mrs. Wallis Warfield Simpson 
Mrs. Simpson had already been married twice, and 
her second divorce had not yet been made absolute 
The British ministers and the governments of the 
Commonwealth did not consider that Edwards 
choice w as in keeping with the dignity and traditions 


THE DUKE AND niTrHwqg OF WINDSOR 



gjr / * * 

% 


' 'nsr ■* \ 


* 'A* -x 7V 


4 « 



throne and became Duke of WinSo?. 2 ® Spe h? h h ,f said he f ™nd it impossible to discharge his 

,catlon as hing “without the help and support of the woman 1 “ 
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of the Crown Edward, how e\er was determined to 
proceed with the marriage, and on Dec 11, 1936, he 
abdicated He was succeeded on the throne by his 
jounger brother George VI The first act of the new 
king was to name his brother duke of Windsor The 
duke married Mrs Simpson in France on June 3 1937 
£EL The common fresh-water eel is a long slender 
fish with a gracefully waving fin that runs in a con- 
tinuous line the length of the back and around and 
under the tail It has a small conic tl head a pair 
of Rns jii't behind the head and a wide mouth with 
strong teeth The scales are «o tinv and ho deeply 
set in the flesh that the fish appears to he «calele«s 
It has a stick, velvety appearance is olive brown on 
the hack, fading to greenish yellow on the sides and 
era} or white below 

Eels are common in the fresh waters of the world 


in theve waters As fall approaches she puts on an ex- 
tra layer of fat and stops eating Her olive skin takes 
on a s h ery co lor Her snout gets sharper and her eyes 
grow Urge and bulging She starts toward the sea 
and finds herself in company with other females that 
have become “silver eels” like herself Near the 
mouth of the nver where the water begins to be salty, 
the smaller male eels appear and join the migration 
Out into the Atlantic they swim, gradually going 
deeper and deeper At last they reach the warm wat- 
ers of the Sargasso Sea m a tract south of Bermuda 
and about 900 miles east of the American coast 
There in the blackness, 3 000 feet down the females 
lav their millions of eggs and the males fertilize them 
Tlien the grown eels die 

\\ ithm a few days the glass like baby eels, or larvae, 

quarter of an inch long hatch from the eggs Each 


Thev are abundant in the rivers tliat flow tu the At- larva carries a tiny drop of oil which floats it upward 
lantic coast of North America and thioughout the toward food and sunshine At first it simply dnfts, 


Mississippi River valley , but there are no fresh wrater 
eela on the Pacific coast 


feeding with needle-sharp teeth on the microscopic 
life at the surface Then it begins to grow and to 


The eel's life is one of the most extraordinary swim slowly toward the land A year later, when it 


dramas of mystery and adventure that science has 
ever solved At certain seasons sw arms of v oung eels 
appeared in the rivers, and the grow n eels swam dow n 


nears the American coast the eel larva is about three 
inches long This is what used to be called a Leplo- 
ccphahts Soon it begins to shrink The high, thin 


stream to disappear into the sea \\ hat happened be- body shortens turns pink and becomes round-much 
fore and after w as unknnw n The Greek ph.losopher the shape and size of a common w ooden match The 


Aristotle guessed that young eels sprouted from the 
mud it«elf Two thousand J ears Later Izaak Walton 
reported m ‘The Coropleat Angler’ an even wilier 
theory, that horsehairs in water turned into eels 


larva has turned into an slier or yourg eel 
Fresh Water Life Begin* 

Thousands of elvers Bwim into the rivers on the 
Atlantic coast early every spring The males remain 
n the brackish tidewater but the females swim far 


The first clue to the my stery w as the dixcov ery of in the brack, sh t.dewater but the females swim 1M 
le Leptoi ephah about 150 years ago, in the waters of up and may make their homes in thesmallest creeks 
me Atlantic and the Mediterranean The** are crea The stay o the eels in rnLnd coastal watera 
tures with tiny heads and nbbonhke bodies trans- ranges from 4 to 6 years forthe » «&»» ‘ 7 

parent as glass They w ere long supposed to be a kind to S y eats for the females They ^nythm h Uveor 


parent as glass They w ere long supposed 
of fish new to science Dunng the latter half of the 
I9th century several experimenters found that Lep- 
Uxaphah kept in aquariums, turned into young eels 
Lire Slory or the Eel 

With this fart to help him a young Danish scien 
tint, Johannes Schmidt began in 1905 to track down 


the secrets of the eel Be- 
fore his death in 1933 Pro- 
fessor Schmidt had made 
six cruises, covenng more 
than 40000 miles and had 
dredged up from the ocean 
depths the answer to the 
puzzle \\ illiam Beebe’s 
deep-water explorations 
corroborated 
Schmidt s findings 
let us start the 
story with a full- 
grown eel that has 
been living in the 

headwaters of a 

stream in the Eastern At the ,op«- --- — . 

;<** srisssatss 

lor there are no males 


THREE STAGES IN THE 


dead that thev can sw allow In winter they hibernate 
in the mud At maturity the females are usually from 
2 to 3 feet long the males about two thirds as large 
Occasionally a female fails to develop the breeding 
instinct and may live on in some fresh-water pool for 
40 yarn oi more growing to a great size 

Along with the Amen- 



the second picture the ti 
elver At the bottom, * grown e 

oae e-Sh «t» actual *«e 


the depths 
of the Sargasso Sea, the 
fresh-water eels of western 
Europe come to breed 
They have to travel 4,000 
miles to get there To give 
the larvae tune to make 
their way back to Europe 
their change into el 
vers takes three years 
instead of one 
Professor Schmidt 
showed that similar 
central breeding 
r/fWl 71 places exist for the 
els of Africa, of 
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tvpe are found in South America or on the west coast 
of North America, probably because there are no 
ocean currents favorable to the return of eel larvae. 

The conger eels that frequent the coasts of Europe 
and eastern North America are strictly salt-water 
fish. They may grow from 4 to 6 feet long and they 
are much thicker than the common fresh-water eels. 


Some congers breed in the Sargasso Sea, some near 
the Azores. and some in the Mediterranean. 

In warm seas live the eels called morays, many of 
which are brilliantly colored. The “muraena’’ so highly 
prized by the Romans belong; to this group. 

Fresh-water eels, conger eels, and many of the 
morays are good to eat. The meat is nourishing and 
delicate when properly cooked, though some find the 
flesh oily and the fine bones difficult to remove. 

Eels belong to the order Apodcs. or “footless"’ fish- 
es. Among their distinguishing features are tiny scales 
so deeply buried in the skin that eels are commonly 
thought to be scaleless. The scientific name of the 
American fresh-water eel is Anguilla boslonie-nsis ; of 
European species. Anguilla vulgaris; of American 
conger. Conger oceanicus; of European conger. Conger 
vulgaris; of the Roman moray. Murena Helena. The 
“electric eel” of South America does not belong to 
this group, but is related to the carps and catfish 
{see Torpedo Fish). 

Egg. All animals and plants, except the most primi- 
tive types, begin life in the egg. The egg is a single 
female germ cell which is able to develop into an in- 
dependent new life when it has been fertilized bv a 
male cell (see Biology; Heredity). The egg cells of 
plant= when fertilized turn into seeds (see Flowere- 
Seeds). “’ 

In mammals, life begins with the female egg cell, 
called an ovum. When it is fertilized by a male cell it 
almost immediately begins to divide, a process called 
fisdon. The development and growth of the young 
mammal take place inside the mother’s bodv between 
the time of fertilization and birth. During’tiii; stare 
it is called an embryo. The only mammals that depart 
from thii rule are the duckbill and the spinv anteater 
(see Duckbill). All other animals that come from e— 
undergo their development inside the egg. 

. tr y e egg, as distinguished from an egg cell con- 
sists o.^ the germ cell and materials for the nourish- 
ment or the embryo, enclosed in a protective covering 
The covering may be a rigid shell of calcium, like the 
eggs or birds, or a tough, elastic membrane, like the 
eggs of most reptiles. 


, H ^ d£ - 3y t , lleir «*8 S befor 8 they are readv t 
haten. The lemales of certain snakes, lizards fiihe 
and insects keep the eggs inside their bodies until th 
moment oi hatching, so that their younv seem to b 
bom alive like those of mammals. Animals of this tvn 
are called “viviparous” (live-bearing) to distingil 
them from the oviparous"’ (egg-laying) animab. 

Differences in Egg-Laying Habits 
The egg-laying habits of animals seem related t 
the dangers to which their eggs are exposed. Thus th 
auks, which nest in inaccessible places, lay only on 


egg each season. Certain fishes, such as the ecd, tie 
sturgeon, and the turbot, whose eggs are food forhn- 
dreds of enemies, lay millions at a time. 

Many birds build very elaborate nests to sifi-g: 
their eggs (see Birds). Insects protect their egm h 
complex ways too. Bees and wasps lay them in ne- 
cially constructed wax cells; ichneumon flies pkri 
them in the bodies of other insects; the gall flies erabri 
them in plant tissues; buffalo gnats glue theirs to s::- 
merged rocks (see Insects). 

Reptiles, as a rule, leave their eggs to be hsfcLri 
by the heat of the sun, but nearly all bird; vn— 
their eggs with their own bodies to develop and fcstd 
them. Australia, however, produces a group of hra- 
which hatch their eggs like reptiles. They are eri>i 
the Megapodes. The brush turkey of eastern Aurirelh 
and the mallee bird of western Australia, for inrarre 
simply scratch up mounds of earth and leave;, 1st 
their eggs in the mound, and let the heat generated 1/ 
the sun and by the decaying vegetation do the v:;n 
The Hen’s Egg 

The bird’s egg. of which the hen’s egg is tvt.sd. 
has been called “the most perfect thing to the ad- 
verse.” On the outside is the shell, compered cdszj 
of calcium, covered with a thin skin fcub.de). I—— 
the shell are two membranes. One of them clto? >_ 
the shell, the other to the albumen, or “egg vhde 
Then come four concentric layers of albumen. Fat-d- 
in the center of the egg is the yolk, enclosed tostm 
yolk sac (vitelline membrane). The yolk coracs'.: c. 
six layers of yellow yolk alternating with six byeac- 
wbite yolk. 

In the core of the yolk is a vase-shaped 
white material, the “latebra.” It is connected bjra— 
neck of the vase with the germinal disk O'— 
disk) on the outer surface of the yolk. Irom c - 


THE PARTS OF A HEN’S EGG 



sad it provides the embryo with the food cst ensj ' ' t - rr 
its development. Outside the volk are the * ** 


the yolk in the center of the egg. They are 

albnmen at one end and to the yolk sac at 1 — 




CARDINAL CATBIRD scarlet TANAGER 



ROBIN 



KIL1DEER 





MOCKING B RD 
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FED WINGED BLACKBIRD BROWN TKRASHEP 





CROW 


MEADOWLARK STARLING 



MALLARD 


THE EGGS OF SOME FAMILIAR BIRDS 
Eggs of some of the common birds are shown here Egg collect ng is now forbidden by federal laws 
which protect songbirds They should never be taken from the nest As a rule eggs that are la d 
in holes or n hollow trees are wh te Those that are laid n exposed places have the protective 
colorat on of spots and streaks wh ch blend into the background and make them almost inv s ble 





EGGS TAKE MANY STRANGE FORMS 



COTTON WORM BLUE QUEEN OF SPAIN COPPER TORTOISESHELL MONARCH CABBAGE 

MOTH BUTTERFLY BUTTERFLY BUTTERFLY BUTTERFLY BUTTERFLY BUTTERFLY 



HOUSEFLY ALDER FLY SNAKE FLY 
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EGYPT — The LAND and the PEOPLE 

and gives Egypt a bor- 
der with Israel. 

A limestone plateau 
underlies the sand and 
gravel of the desert 
Along the Red Sea th* 
plateau rises to steep 
mountains with soup 
peaks more than 7,000 
feet above sea lev el In 
the north the Land slopfc 
down to the Mediter- 
ranean. 

The Land east of the 
Nile Valle}' is called the 
Arabian Desert after th-’ 
great desert in southwed 
Asia. Here and in the 
dry Sinai Peninsula grow 
coarse grasses and scat- 
tered shrubs. The Lib} an 
Desert, w est of the luh 
is the driest part of the 
Sahara (see Sahara)^ 
Even camels cannot cro--- 
its great dunes of shift- 
ing sand. In a few plate- 
water comes to the sur- 
face or can be reached 
by wells. The people tae 
this water to irrigate the land. Such irrigated place- 
in a desert are called oases. There are fi\e sma 
oases west of the Nile. 

The World’s Largest Oasis ^ 

Through the limestone plateau the Nile has cu s 
level valley S00 miles long. Cliffs of brow n and yejwj 
rock rise like a wall on both sides of the valley. I L 
irrigated land is from 10 to 15 miles wide. Betne® 
this green strip and the cliffs the ground is ston} m 
sandy. A branch of the Nile — the Bahr Yussuf— 
through a gap in the western cliffs and waters a c 
fertile area called the Fayum. 

About SO miles from the Mediterranean the * a 
.... " andth" 



This IS the famous river Nile Without its life-giving ftaters, all Egypt would be a^deieT^ The Rail- 
boats are called /efuccos They 'have very tall tails f o that th!" ca^catchthew-iSdth.tblows ”er 
the top of the Cliffs Going downstream they drift with the current. 

'C'GYPT. The world’s largest and hottest desert 
■ L# sti etches across all north Africa Egypt occupies 
the northeast corner of this desert. It has no more 
ram than the vast empty Sahaia to the w est The air 
is hot and dr}-. But down through the land there runs 
a green valley, watered by the nver Nile. Tins is the 
real Egypt. Here the people live, crowded close to- 
gether. The rest of the country is almost all wasteland 
Egypt is very old. The many pyramids that stand 
m the desert aie the tombs of longs who ruled here 45 
centuries ago. Then, as now , the Egyptians dug canals 
to cairy the watei of the Nile to their farms The 
Egyptians today still use tools and water-liftine 
machines invented by their early ancestors. 

-r a S , aKl ’ “EsyPt is Lhe gift of the Nile.” 

Nile alone did not make Egypt. The people 
and the nver together created the Egyptian landscape 

1 ' T f E ) ,AP of E OT>t shows a country 

almost square. It measures about GSO 


The Land 


-loour su nines from trie lueuuen — 
divides into two branches called the Rosetta ani 
Damietta. The cliffs disappear and the v alley ope ' 
out like a fan into a wide della. Tiffs broad P a ® ‘ 

Its soft deep soil lit 


the most fertile part of Egypt 
that in the upper valley, was brougni . 
Nile from highlands far to the south in Ethiopia 


•1 , ,, -1 « measures about (iso 

miles from north to south and 670 miles from east to 

p 0I ?c he An g , °-Egyptian Sudan. To the east K d ’ s Urgest 0asls ' tbe im£ated delta “ d ”" C) 

famous Suez Ca’n°i the n0rt J*’ Mediterranean. The Products.- Cotton, com, wheat, sugar cane, rice, °”^ Ie f/S 

connects these two seas. It cuts 

Chief Cities (1947 census). —Cairo (capital, 2, 10O^5Cg). j It -— 
(925.0S1). Port Said, Tanta, Mahalla el Kubra, sow, 

(over 100,000). 


Extent — Greatest length, north to south, 6S0 miles, east t: ([9J; 
670 miles. Area about 386,000 square miles vrtjtiir 

census), 19.0S7.304 With Great Britain, rales 0 
Sudan, about 967.500 square miles, population (1949 esi i. 
Natural Features —Desert plateau, rising to mountains rig? |«t 
Sea and in Sinai Peninsula; tughest point, Mount _ ! • ,i1 - 
World’s largest oasis, the irrigated delta and van 7 


, \ w uuririi, me iUedifc 

faiVous Suez Canal connects these two =eas It onto 
through Egypt’s territory; for the Sin^TW f 
east of the canal, belongs^ E^t? £? 





EGYPT 


— 272 


DATE PALMS SHADE THE F ARM VI LLAG E 



Egyptian farmers tire in small villages Their li'tle houses are the color of the ground they stand on 
mud An overflowing canal has spread cn unhealthiul marsh around this village. The man is sitting on the edge 


E\ ery } ear in midsummer the \ lie u-ed to o\ erflou 
its banks When the water drained an ij , the people 
planted their crops Thej could rut-e only one crop 
each j ear Today Egypt has a modem irrigation »} s- 
tem A great dam at Asw an, in southern Eg} pt holds 
back the flood water and lets, it out as it i« needed. 
Farther down the m er, bar- 
rages raise the mer lei el 
and force the water into lr- 
ngation canals. Water is 
now available the i ear 
round. This makes it possi 
ble to raise three crops a 
i car in the warm climate. 

The delta is called Loner 
Egypt. The narrow river 
valley is Upper Egypt 
Their irrigated land is the 
world’s largest oasis. To- 
gether with the small oases, 
they cover 13,500 square 
miles. This is less than 3 
per cent of Egypt’s area. 

A Land of Brilliant 
Sunshine 

The extreme south of 
Egypt lies in the tropics. 

The rest is in about the 
same latitude as Florida. 

Summer and winter, the sun 
shines bright in a cloudless 


CARRYING WATER FROM THE NILE 


bin filled with clover and is feeding the clover to his donkey. 

sky. The wind is almost always from the north It 
brings rain to Lower Egypt in winter, but it '£p~ 
very dry and hot as it mot es south. In lipper yk 
many children have never seen rain, for 10 or even 
jears may pass without a shower in their ' 
When rain does come, it is usually a deluge. 

In spring, for two c 

three days at a time, a »• 
dry wind from the so’^ 

btowsupthiekyellovc.cn.-' 

of dust and sand Un- 
wind is culled the Ua - • 

. — XHE S' 1 * - 

I The People T[OS to&tf 

look much like the pictms 

of their earl} anc f , 
They have the same hm_T 
some straight no-e, ~ 
eyes, thick long eye^t • 
and rather delicate ^; 
Those in the north 
ally have hght 5^ 
skm. In the far south tt- 
people are hrowner. 

Egj-ptiansspeakthe^ 

bic language. Mo- r. 

also follow the 
gion, called Islam- ^ 
town and village 
mosque, or temp e- , 

the minaret, or t > < 



IS a roang married woman. She can bal- 
V v°° her head without touching it. The 
younger girls have not yet learned how to do this. 
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Tbt t 1 • r d »i 
buffalo w 1 eat lo 


muezzin calls the people to prayer 
five times a day (See also Islam 
Mohammed ) 

Every town and c ty has also a group 
of Christians called Copts The Coptic 
church is one of the oldest Christian 
churches In the larger cities live man> 

Greeks Armenians Syrians Ital ans 
Jews French and British Darkskuned 
Nul ins live in the far south Nomad 
Arab tribes pasture the r herds m the 
Arab Jn Desert All these people en 
jo> tl e same rights The Egyptians are 
kindly courteous people and they 
learned long ago to tolerate other re- 
ligions and to h\e at peace wit! the 
strangers who settled among them 

In a hun Ired years the populit on of 
Eg}pt f as grown from about 3 m Ihon 
to more tlian 19 million There are now 
about 1 400 persons for every square 
n ite of farmed 1 in 1 Three out of five 
famil es live on farms 
fTT— 777-1 THE eqyptx \n peasant is 
I m Lli,; I called a fellah The word 
means one who t lls the soil The fellahs are very 
poor A family must get all its living from one or two 
acres Only a few own the land they farm The rest 
mu t pay rent to a hndlord Some landlords own 
many thousands of acres 

The fellahs 1 ve m villages Because land is precious 
they build their houses close together on narrow lanes 
There is no space for grass or gardens but every vnl 
lage has palms which give both dates and shade 

There are no forests in Egypt So the fellah hu Ids 
his house with mud The brick maker mixes the mud 
with wheat straw to make it strong and T 

packs it in wooden boxes to shape it 
Tl e bricks soon become hard in the hot 
dry air To hold the bucks together 
the bu lder uses more mud and straw 
When the walls are up he lays split 
palm trunks across them and covers 
these with palm branches or cornstalks 
and mud The roofs arc flat because 
they do not need to shed ra n Tie thick 
walls keep the house warm in winter 
and cool in Bummer 

The r cher lando vners bu Id houses 
two or three stones high The fellah s 
hut has only tw o rooms Oneroomisfor 
the farm an mals the other is for the 
family People and animals u e e the same 
door Windows are small openings w ith 
wooden shutters and no glass The floor 
« packed earth 

Across one end of the room is a large 
built-in oven made of mud brick It has 
a small oval opening in front for cook 
log and baking The smoke goes out 
through a hole in the roof The top of 


OtNG HOME FROM THE FIELDS 



'.<r SS r - 

* •upper Her f ether* he^beei^pUot*^* wheel end e brim' 

the oven is covered with a straw matting Here the 
Whole fam ly sleeps In winter they build a fire to 
Warm the bricks before they go to bed For fuel they 
Use cornstalks or the dried brush of cotton plants 
In summer the housewife does most of her cooking on 
a small bnck oven out of doors 
The only furniture is a wooden box chest for cloth 
log The family sits on the floor to eat Com and 
Wheat are stored in brick bins In a comer stands a 
large earthenware water jar It is the housewife 8 
duty to keep this filled In other jars she keeps 



HOW THE FARMERS LIFT WATER UP TO THEIR LAND 
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salted cheese or salted 
vegetables — green pep- 
pers cucumbers turnips 
or on ons With these 
she can serve a quick 
cold lunch Tor dinner 

I she nukes a vegetable 
stew The fellah is too 
poor to afford eggs and 
m lk and he eats meat 
only on feast days He 
usually keeps a water 
' buffalo which gives good 
i milk But he sells the 
' butter that he makes 
1 from the Itch cream 
i B ith the shimmed milk f 
that is left the housewife ' 

■ makes salted cheese for 
I the family Th s is eaten 
i every day She raises a 
few chickens on the roof 
but she Bells both chick 
ens and eggs 

Work and Play 
on the Parm 
Before sunnse the vil- 
lage is nearly emptied 
All except the very old 
go to the fields With 
them go their work am 
mals— water buffaloes 
oxen and donkeys The 

farm implements are loaded on the animals — usually 
a wooden plow with iron tipped share a s mple hand 
sickle and a hoe 
The people 








Often the canal water is 
too low to feed the 
ditches Then the fellah 
must lift the water to his 
land The commone t 
water lifters are the 
water wheel called a 
I safoa and the water lift 
A called a shadoof (See pic 
V 5 *-) tures on the opposite 
page } If part of tie 
farm has th n so 1 the 
fellah carries rich so 1 to 
it in a large basket 
In early spring the fel 
iah usually plants cot 
ton sugar or corn Cot- 
ton is Egypt s most val 
uable crop Under the 
hot summer sun each 
acre of cotton needs al 
most 20 tons of w iter a 
dav ¥oui tome* ihitwiR 
the summer the cotton 
must be picked The av 
erage yiel 1 is aboi t COO 
pounds an sere — double 
that of the United States 
At the en 1 of the sum 
the fellah usually 


flow plants corn and clover 
m “ The clover called her 


. i ... i ... .. „ m«k« the w 

•wnylrom’’ ‘ 

fee Is h s animals 

He dnes some of it for summer feed since he cannot 
epare land in summer for pasture In November he 
plants vhest an 1 barley On his small farm he also 
barefooted because they will have finds space to raise vegetable for his family 
to wade through canals and d tches The children Ch ldren who are too young to work join with the 
rear cool cotton dresses The fellah w ears a long neighbors children in play The g m like to play 
white robe called 8. gala COTTON PICKERS AT WORK I N TH E DELTA 


ant) a small cap 
mi wife covers her 
bright colored house 
dress with a long black 
galdbia and puts a 
black veil over her head 
and face but Bhe take3 
off these outer garments 
as soon as she reaches the 
farm Marr ed women 
must wear the black 
coverall except when 
they are with their faun 
lies or close fr ends 
A sunny path along a 
canal leads to the farm 
The farm is about the 
8 te d a city block It 
i* crisscrossed with 
ditches that carry the 
canal water to the soil 
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house. The boys pre- 
fer to play farm. They 
dig small ditches, let 
the water run in, and 
make a shadoof ; then 
they argue, as they 
have heard their fath- 
ers argue, and sing 
the songs that set a 
rhythm for the labor. 

At noon, w hen the 
sun is hottest, every- 
one stops work. This 
is a time for prayer. 
The people are far 
from their village 
mosque. But under a 
group of palms they 
have a prayer place 
covered with straw 
instead of a prayer 
rug. They always 
wash before praying 


IN THE OLDER PART OF CAIRO 
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The girl is watching the potter make a jar. He puts the clay on his pot- 
ter's wheel and works a foot pedal to make the wheel go round. As the 
wheel turns he shapes the wet clay with his hands. 


art of Cairo separate groups Soon 

s 1 they are all in bed, 

for they are tired 
after the long day's 
foSk work. They ate aiso 
J0/ undernourished; asi 
j- four out of five suffer 

t from parasitic dis- 

"L. “ ^ eases^ spread by th^ 

l jar. He puts the clay on his pot- and there are many 
make the wheel go round. As the ui: nr i rw^nnlp M(ht 
wet clay with his hands. Duna 1*^ r 

villages now bate 

health centers, and the larger towns have free to- 
pitals. But the parasitic diseases need to be attacked 
at their source — in the Nile water. 

Traveling to Market 

The villages lie only two or three miles apart, for 
every five or siv villages there is a central niarto 
The roads are too poor for automobiles or busses. Tk 
fellah loads his donkey with the cotton o 

j grain he has to sell and walks beside it- 

wife carries on her head a wide shallow bas- 
ket filled with butter, cheese, or vegetab^ 
In the open-air market the village arc-->- 
display their wares. The potter sits amrc 
his food jars and water coolers. The has- ‘ 
weaver sells mats woven of palm leates S& 
rushes, heavy baskets for carrying soil, a _-’ 
light market baskets. Local weaves °“ 
handmade shawls and blankets. Meta W 
ers display ornaments and utensils ma - 
silver, gold, and brass. Here and there peo. 
gather in groups to listen to piofe; 1 
singers and storytellers or to watch rongic- 
_ 'J. and dancers. „ . ,- r , 

I' jn I r . T THERE ABE many fi° u ^ M 

ft 1- City Life towns in the delta and on ft- 


^ k t jj ±T1 Nile, but only tw o great cities. Cairo, ft 

£|1 ~ capital, is the largest city in all Ain • 

1- iffl-ijH lies a few miles south of the delta JJ 
i » spreads over both banks of the - 

Cairo). On the Mediterranean is Ala^J 

1 1 V ' Egypt's chief port and cotton r ^ r ^ erB o. 

■ — l iM ^rith d fi S ne e shopifhoteto, business houses^ 

stores, b . locbs , of apartments. & J 8 ® ope a 
Dnudings are air-conditioned, stand close-packed tenements au 


wash before praying Then they eat the lunch they 
brought with them. After lunch both people and ani- 
mals lie down and sleep for an hour or longer. At sun- 
set they quit work and set out for home. 

Disease Saps the People’s Energy 
After dinner the women sit on mud-brick benches in 
front of their houses and talk. The men gather in 

A MODERN STREET IN CAIRO 
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religion. Most of the Egyptians in time accepted Is- 
lam. Some held out, despite persecution, and their 
descendants have remained Christians down to the 
present day. These people are called Copts from the 
Arabic word Ivubt, meaning “Egyptian.” They re- 
fused to intermarry with Moslems and kept alive their 
ancient Coptic church. 

The Arabs set up their capital at Cairo in 969. 
They lived luxuriously and taxed the Egyptian peas- 
ants heavily. But they also built beautiful mosques 
and encouraged art and hterature. The university 
El Azhar, which they founded, is still a center of 
Mohammedan learning. 

Arab rule ended when the Turkish sultan, Selim I, 
conquered Egypt in 1517 ( see Turkey). Turkish rule 
v as weak and corrupt. 

Egypt Becomes a British Dependency 

Napoleon led an expedition of 300 vessels to Egypt 
in 179S. He aimed to win Egypt and then build a 
French empire in the Middle East. He defeated the 
Turkish army in the battle of the Pyramids. But the 
English discovered his ships in the harbor of Alexan- 
dria, and Admiral Nelson destroyed them in the 
famous battle of the Nile (see Napoleon; Nelson). 

Both the English and French 
left Egypt in 1S02 and the 
country reverted to anarchy. 

Relief came through Mehemet 
All, an Albanian officer in the 
service of the Turkish sultan. 

He seized pow er and proceeded 
to build up a strong Egyptian 
army. The sultan of Turkey 
was forced to recognize him as 
gox emor (pasha) in 1805. 

Mehemet Ali repaired and 
improved irrigation systems 
and reclaimed thousands of 
acres from the desert. He gave 
each fellah a portion of land, 
supplied seed and farm ani- 
mals, and encouraged the rais- 
ing of cotton, sugar cane, and 
rice. In 1819 he sent an expedi- 
tion up the Nile into the Sudan 
and built a capital there, 

Khartoum (see Sudan). 

In 1S56 Said Pasha, Mehem- 
et All’s son, granted a French 
company the right to construct 
the Suez Canal through Egyp- 
tian territory. The canal was 
opened in 1869 with elaborate ceremony during the 
reign of Ismail Ismail was a spendthrift. He bor- 
rowed heavily from French and British bankers and 
spent the money lavishly on palaces, gardens and 
5^ “ Wh ? a hc was to repay his 


WHEN THE GATES AT ASWAN ARE OPENED 



to Water tmm n™ i. ? 'ktst pits art °pm 
so that the Nile r ,77 . 1 cvv ’ cr they are closed 

roe rate can fill the grant Aswah reservoir. 


allow British and French officials to supervise Egypt’s 
finances. In 18S2 the Egyptians revolted and tri-d 
to get rid of the foreigners. The French withdrew 
The British navy bombarded Alexandria and a BritiA 
army’ occupied the country. Egypt thus became vir- 
tually a British dependency’ while still a part of the 
Ottoman Empire. 

Egypt prospered under the guidance of British sd- 
visers. They restored financial order, reduced tares 
and developed industry and commerce. They aL-o 
constructed irrigation works, including the great As- 
wan Dam (completed in 1902). After a long struggle. 
British forces put down a rebellion in the Sudan. In 
1899 the Anglo-Egyptian Sudan was established und'r 
the joint rule of Great Britain and Egypt (see Sudan) 

When the first World War broke out. Egypt was still 
a part of the Ottoman Empire. The Turks sided with 
Germany’. Egypt threw in it c lot with Britain. In Oc- 
tober 1914, Britain declared Egypt free from the Turk; 
and formally’ proclaimed it a British protectorate. 

Nationalists Demand “Egypt for the Egyptians" 

After the war, the nationalist Wafd party led a 
movement for Egyptian independence. Disorders b 3 - 
came so serious that the British in 1922 declared the- 
protectorate at an end and rec- 
ognized Egypt as an indepen- 
dent, sovereign state, but th»r 
reserved the right to keep 
troops there. In 1923 Esyp* 
set up a constitutional gov 
emment w itli Fuad (formerly 
sultan) as king Fuad 
succeeded by bis son, Farous 
in 1936. 

In 1936 Egypt signed a 
treaty of alliance with BrifaJ 
for 20 years. The pact b" 
Britain set up a military w* 
on the Suez Canal and re«V 
nized Britain as joint rukro 
the Sudan. In the secon 
Woild War Egypt neutral 
but allowed Britain and 
United States to station 
troops there and use Ales®; 
dria as a naval base. In 
Egypt joined the Arab s a - 
in the war against Israel. " 
the war, Egypt kept P° s i^V 
of the Gaza coast (sec 


A bloodless revolution 


tool 


ruitco 

1952 when Gen. 


place in iy oz. nu» j 

hammed Naguib forced King Farouk to abdica e j 
leav e the country’. Naguib assumed dictatorial p°^ e 
and began at once to put through much needed pc- 
cal and land reforms. In 1953 Egypt an “ . 
signed an agreement giving the Sudanese the 


loans, he sold Egypt’s shares of canal otnol-i'* 77 ? u “B^emenr e ,vm S ule .‘T rgvpt, 

British government for about 20 million dolkre tr 6 de . cid ® m * hree y M rs * hether they woul . d J ' f Lnd- 
canal thus passed to British control r*«> <5 n' T |l e Jom t * ie British Commonwealth, or set up 
Ismail was soon in debt S V 8 7 r P endent Gee also Sudan; Suez. For Befer®*- 

agam. in 18,6 he agreed to Outline and Bibliography, see Africa). 
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In the Nile Valle}- the people’s way of life under- 
went a great change. They settled down in more or less 
permanent homes. And they progressed from food 
gatherers to food producers. They still hunted the 
elephant and hippopotamus and 
wild fowl, and they fished in the 
river. But more and more they re- 
lied for meat on the animals they 
bred — long-liorned cattle, sheep, 
goats, and geese. They learned that 
the vegetables and wild grain they 
gathered grew from seeds. When 
the Nile flood drained away, they 
dug up the ground with a wooden 
hoe, scattered seeds over the wet 
soil, and waited for the harvest. 

They cut the grain with a riiarp- 
toothed flint sickle set in a straight 
wooden holder. They ground it be- 
tween two flat millstones. They 
raised emmer wheat, barley, a few 
vegetables, and flax. They made 
bread and beer from the grain, and 
they spun and wove the flax for 
linen garments. 

The first houses were round or oval, built over a 
hole in the ground. The walls were lumps of mud and 
the roofs were matting. Later houses were rectangu- 
lar, made of shaped bricks, with wooden frames for 
doors and windows— much like the houses the Egyp- 
tian farmers five in today. To work the lumber, the 
people used ground stone ax heads and flint saws. They 
made beautiful clay potter}-, without the wheel, to 
hold food and drink; they 
fashioned ornaments of 
ivory, made beads and 
baskets, and carved in 
stone the figures of people 
and animals. They built 
ships with oars and car- 
ried on trade with near-by 
countries. The ships had 
simple signs instead of 
names, showing probably 
the home port. These signs 
were an early step in the 
invention of writing. 

Good farmland was 
scarce. The desert came 
down close to the marshes 
that edged the river. To 
gain more land, the people 
rooted out the jungle, 
filled in marshes, and built 
mud walls to keep out flood 
water. Finally they en- 
gaged in large-scale irriga- 
tion work, digging canals 
that cut across miles of 
land. This required the co- 
operation of many people 


KING KHAFRE 



A falcon, symbol of the god Horus, pro- 
tects the king vnth its wings. The head is 
part of a statue in the Cairo Museum. 


living in different places. Leaders were needed to plan 
the work and direct the workers. Because of this need 
orderly government arose. Population and wealth 
grew with the increase in farmland. There was food 
enough to support a professional 
class who worked at crafts instead 
of fanning. Villages grew into 
ton ns. Large towns spread their 
rule over near-by railages and be- 
came states. At the end of tV 
prehi=toric period, there were on\v 
two political units. One wa= Lower 
Egypt, the delta. The other was 
Upper Egypt, the valley. In late: 
times, when Egypt was unite) 
the people still called the country 
the Two Lands, and the king cl 
all Egypt wore a double crows 
combining the white crown of ft- 
south with the red crown of ft- 
north. 

Before the prehistoric per.M 
ended, the Egyptians were stimu- 
lated by contact with people wb 
lived in another river valley e 
A sia Ucc Babylonia). These people were nicrer 
vanced than the Egyptians in working metal, i 5 
also had writing. Perhaps the Egyptians got the > 
of writing from them. But they did not take oier 
Babylonian script. They developed a script o « 
own. This great invention brought Egypt al) ™P. • 
to the threshold of history; for history proper “8® 
with written records. 


WHEN EGYPT HAD AN EMPIRE 


Dynasties 



weittei 
records u 
Egypt go back to shod 

3100 B.c. Around thi'tuK 

the Two Lands were unit- 
ed in a single fa?? 1 ® 
According to tradition, i> 

was Menes, kin? 

Egypt, *ho brought 
the union. HestamL • 
in the long list of ho- 
who ruled Egypt 
3,000 years. Egyp 
priests made lists 
kings (pharaohs ) and n 
ed the most «np°ri 
events of their rei- 

line of rulers of ft 


rol C d“ d lJ\ 7? B - C - Thntmose~^Tri5^r 

III?: VL d ,^ S arinies out Of Erypt into Phr 


— 'in a chariot of fine 

-t-ETPt into Phoenicia, Palestine, and 


frontiers south into SSgtfS&St. 


is a 

same family-) . 

Modern histor' * 
group the dynas es , 
periods. The P^ 
when Egypt* 311 C1 ^ 

tion flourished are 



Old Kingdom the Middle Kinglom an! the Nev 
Kingdom They are separated by periods of decl m* 
called the First and the Second Intermediate Pen 
od The final penod of decline is called the Late 
Penod 


I Old Kingdom \ 7} KN ?^, UOe of the kngs who 

1 — 1 followed Menes until we come to 

IvngD] 08 er at the end of tie third dynasty Djosers 
cap tal was at Memphis on the vest hank of the 
h lie near the point where the Two Kinds meet 
Imhotep a master builder erected Djosers tomb 
tl e great step pyram d of Saqqara on high ground 
overlooking t Tempi) s This was the first great bu Id 
ing in Egypt made entirely of stone It marked the 
begum ng of Egypt s most creative period the Pyra 
m d Age 

Later kings bult their tombs in true p> rami i 
form Each pyramid guarded the body of one king 
only ho ise 1 in a clumber Icep with n the pile The 
cl mas: of pyramid bud ling vas read ed in the tl rcc 
gigantic tombs erecte 1 for kings Khufu Rhafre and 
Menknure Near them in the sand 1 es the great stone 
Sphinx a lion with the hen 1 of King Khafre (bee 
also Pyramids Sphinx ) 

The Old Kingdom lasted about 500 years It was 
an active optimistic age an age of peace and splendor 
Art reached a brilliant flowermg Sculpture sho ve 1 
a grandeur never later atta ned The pharaoh kept a 
splendid court The people wore! iped h m as a god 
on earth for they be! eved him to be the son of Re 
the g eat sun god Tl ey called him per aa (in the 
B hie pharnnh) mean ng Great House 

The Old Kingdom came to an end a! out 2 9 00 n c 
Kobles became independent and ruled as if they \ere 
kings The country was split up into small warring 
states Irrigation systems fell into <3 srepuir \anous 

nters of the time complainp 1 Tl e desert is 8[ read 
throughout the land The robbers are nov in the 
possession of riches Men s t in the bu hes unt 1 the 
bemghte 1 traveler comes to steal what is upon 
him Thieves broke into the pyramids and robbed 
them of their treasures 


[Middle Kingdom I raE MIDDLE kingdom period 

' — 1 began about 20i0 b c After a 

long struggle the rulers of Thebes won out over their 
enemies and united Egypt once more into a single 


in the valley of the tombs of the kings 



Thin • lb* •« inca to Tutankhamen a tomb H • mummy and 
the wealth cl trtaaure In h a bunal chamhe rema ned und a 
turbed until a cheolojuta-d acoee ed tbo tomb a 1922 


state Thebes was then a little town on the Nile m 
Upper Egypt It grew to be a great capital the 
most magnificent in the anc ent world 
The pharaohs of the Middle Kingdom constructed 
enormois negation \orks in the Fayum They noted 
the annual heights of the N le flood at As van and 
lail plans to use the Nile water wisely They sent 
trading ships up the Nile to Nubia and across the 
sea to Mediterr mean Ian Is They got go] 1 from Nu 
bia and copper from the mines in Sinai They began 
the co struct on of the most colossal temple of all 
t me tl e Temple of Amun at ICarnak in Thebes 
After two centur es of peace and prosperity Egypt 
entered another dark age About 1800 b c it fell for 
the first t me to foieign invaders Do vn from the 
north came a barbar an people the Hyksos In fight- 
ing the Hyksos used horses and char ots They also 
had superior bow s The Egypt ans fight ng on foot 
were no match for them (Up to this t me theEgyp- 
t ans had no horses or chariots ) The 



Hi ksos remained in Loner Egypt living 
in fortified camps enclose 1 w th great 
earth walls They failed to conquer Up- 
per Egypt and the pharaohs stayed on at 
Thebes Finally the Egypt am learned 
the new methods of warfare Undpr 
Ahmosel they started from Thebes a war 
of hbe ration and drove out the Hyksos 


a iVEiv era dawne 1 for 
Egypt after the Hyksos 


had been expelled This period the \ew 
Kingdom was the age of empire for 
the formerly peaceful Egyptians having 


learned the art of war embarked on for 
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eign conquest on a laige scale The empire leached its 
peak under Thutmose III, one of the first great generals 
in history. He fought many campaigns in Asia and ex- 
tended Egypt’s rule northeast to the Euphrates River. 

Slaves and tribute poured into Egypt from the con- 
quered nations The tribute was paid in goods, for 
the ancient woild still did not haie money Wall 
paintings show people fiom Nubia, Babylonia, Svr'ia 
and Palestine bearing piesents on their bach* bow-inn 
humbly before the phaiaoli 

The rulers used the new Health and slaves to lepaii 
old temples and build new ones Hatshepsut Egvnt’s 
first great queen, enlarged the gieat Temple of Amun 
at Kamak She also built hei oiui beautiful temple 
at Deir el-Baliri. 1 

Amenhotep III built the u onderful temple at Luxor 
and put up the famous pair of colossal seated statues 
called the Colossi of Memnon. In the Middle Erne 
dom period, the pharaohs of Thebes had built modest 
bnck pyramids for then tombs In the New Kingdom 
they broke with this tradition and began to ll! 
tombs deep in the cliffs of an isolated valley lest of 
' le , beP ;- About 40 kmgs veto buiied m this “Valley 
of the Tombs of the Kmgs ” lllei 

l In > ln the last years of his reign, paid 

little attention to the empire; and it was Already 
decaying when his son Amenhotep IV came to the 
throne This king was moie interested in rehgion than 

m v arfare. Even before his father’s death, lie began to 
promote a new relimnnc „ > «-ueguni° 


changed his name from Amenho- 
tep (“Amun is satisfied”) to Al- 
henaton ("It is well with Aton”) 
He left Tliebes and built a 
splendid new capital sacred to 
Aton at Tell el-Amarna, east ol 
the Nile. Thi oughout the land lie 
had the void “gods” and the 
name “Amun” remoied from 
tombs and monuments 
Akhenaton’s idea of a single 
god gamed no hold on the Egyp- 
tian people. Tutankhamen, who 
followed him, moved the capital 
back to Tliebes and lestorcd the 
name Amun on monument' Tu 
tankhamen is famous chiefly for 
his lavishly furnished tomb, di- 
eoveicd m 1022 Its treasures re- 
veal t be luxury of the most magnifi- 
cent penod of Egyptian lii'ton 
Half a century htei Rame«e-Il 
completed the gigantic hall at 
Kamak and set up mam static 
of himself He also had his nam A 
curved on monuments built b' 
eailier rulers, so that he became 
bettci known than any otter km: 
TTn i n rvn innr) n f Ttomf's Asia 


ueuu Miuttii umu 4iu; 

He legained part of Egypt's Ass 
tic empire But the kings who followed him had tome 
the army to defend Egvpt against im aders 
• — - the final de- 


bate Period 


IN THE LATE PERIOD 

cline of Egypt’s power set in R* 

treasury had been diained by expense e building proj- 
ects and by the ainiy. Hungry’ woikers had to rcron 
to strikes to get their wages in giain. The centra 
government weakened, and the country split up once 
more mto small state® , , 

About 730 b c. Ethiopians imaded Egypt ® 
up a stiong new dynasty. But they’ were umWe ° 
lesist invasion fiom thenoitliby the Assyrian® " l! - 
Assj’ria's powei waned, a new Egyptian dynasty reo 
ganized the countiy . The last Egyptian dynasty, 
30tli, ended when Persia conquered Egypt m °«° B 
Persian lule lasted until Alexander the Gres 
vaded Egypt in 332 b.c. After Alexander’s dem 
Ptolemy, one of his generals, seized the throne 
Ptolemies intioduced into Egypt Greek manners a 
ideas The city of Alexandria, founded by Alt *® ' 
became the centei of Greek civilization in the * 

" ■ - ■ - — - - of the PW 


East (see Alexandria) 
emaic line weie beautiful Queen Cleopatra anil e r 
Ptolemy’ XIV (see Cleopatra). In 30 b c , Rome 
dared Egypt a province. ^ ^ m , 


Wien the Homan Empne was split in tw o, 
as luled from Constantinople ( see Byza&tiae 

iua ittuiens death hp ho * Dulin § t! 'is period, the Egyptians 7a 

promote a new religious doctrine. He w anted thfne^ f h ?, stia A nized ’ Anally, in the 7th century, EgyP ^ 
pie to give up all their old gods and P T to the Arabs - (For the later history’ of EgyP > 

the radiant sun itself, which w as called M P °~ y the seotion “History” at the end of the 

AKm - He article, Egypt.) 
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Everyday Life in Ancient Egypt 


’ IXTE LIVE today in an age when every jear brings 
* v forth new inventions and fash on3 that affect our 
! everyday We The Egyptians had their greatest erea- 
1 tive period at the very beginning of their long history 

■ After that their way of living changed very little 

1 It is therefore possible to describe their home life 
and their art without reference to the histor cal 
; periods of Egyptian history These periods are dn 
i cussed m the earlier section of this article 
1 Home Life I 0F ALL EVRLY peoples the Egjptans 
‘I 1 were the least warlike Their eounti> 

■ was protected by the sea on the north an 1 by deserts 
i to the east and west For many centuries they could 
i develop their own nay of life without fear of inva 

: sion by foreign armies Their interests were centere 1 
> in their homes and families and m their work Their 
stone tombs were a kind of insurance against death 
They loved life and wanted it to go on forever 
Villages and towns were situated near the Nile be- 
i cause it was the chief highway as well as the only 
f source of water Eien the rich hied m houses made 
of mud bnck But inside and outside the house the 
walls were richly colored Windows were small high 
. openings covered with loosely woven matting to keep 
, out the heat and glare of the sun The most fashion 
able district was near the king s palace Even here 
the houses were crowded close together to leave more 
space for farmland Some were two stones high 
, Usually twro houses were built back to back to save 



space Some opened directly on the narrow street 
Others h.id a small walled garden in front 

The naff a were decorated with bright frescoes 
Straw matt ng an 1 rugs covered the floors Lamps 
were saucers of oil with a floating wick Rich people 
had bed* and chairs an 1 stools but no real d mng 
tables They kept their clothes and linen sheets in 
box chests or in baskets They marked their linen 
with the owners name and sent it to profess onal 
laundrymen to wash it in the nver They stored 
water and food in huge pottery jars 
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BAKING AND FARMING ON A LARGE ESTATE 


r 


- V* * 




\ * , 



The bakers are busy mixing and rolling dough for the many loaves needed on the estate. These small models m clay we'enil* 
about 2000 B.C. The wall painting shows a woodcutter and farmers hoeing and plowing, while the overseer sits comfo’tallj ia 

shade Their labor fills the bowls and baskets with food. 


The cook used pottery bowls and placed them di- 
rectly on the fire or in a clay o\ en She baked bread 
and cake and roasted beef, mutton goo=e, or wild 
fowl. (The Egyptians had no chickens ) The common 
drinks were beer, wine, and milk Honey and dates 
were the only sweets. Almost e\ erything the family- 
needed was grown or made by- workers on the estate 
the upper-class Egyptians spent a lot 
of time on their appearance They bathed 


Dress 


with soda instead of soap and then rubbed perfumed 
oil into the skin. Men shaved with a bronze razor 
They cut their hair short and wore wigs made of 
sheep’s wool. Women also wore wigs or added false 
braids to their own hair. They had combs and hair- 
pins and mirrors of polished bronze 
or silver. Both men and women 
darkened their ey ehds with black or 
green paint. Women rouged their 
cheeks and lips and stained their 
nails with henna. They kept then- 
cosmetics in beautiful box chests. 

_ Both men and women w ore white 
linen clothes. Men usually wore 
only- a skirt. In the early- centuries 
the skirts were short and narrow; 
later they were long and full! 

Women wore low-cut white dresses 
with bands over the shoulders. 

Young children wore nothing at all. 

Both men and women wore jewelry 
— collars and necklaces, strings of 
beads, bracelets, anklets, earrings, 
and finger rings. Silver was more 
precious than gold. 

THE 


quoise, camelian, 
tableware and a necklace 



The four small bottles are rlsss. The 
larger vessels are pottery and farence. 


The Workers LUXURIOUS 

" of the pharaoh 

and the nobles was made possible bv 
the unending labor of the peasants 
who tilled the soil. After the crops 
were harvested the pharaoh could 
call on them to leave their village 
huts and go og to labor on irriga- 
tion works, to quarry- stone with 
primitive tools, or to build tombs 
and temples. Their only- pay was 



Two 

mg a krna’s ayf^oache contam- 

Courtesy of the Metro- 
pouter. Museum of Art. 


gram from the state granaries, oil, fish, legefab 1 - 
and clothing. 

Craftsmen and artists had an easier Lie. Tr.-r 
worked in shops close to the palace of the pharaoh o* 
on the estates of priests and nobles. Their pm'fc- 
sions were hereditary, passed down from fath°r to 
son. An artist was never hurried. If he could p" n - 
duce a masterpiece, it did not matter whether 
worked on it one year or ten. 

The smitlis forged bronze tools and weapons asi 
made fine copper and bronze dishes for the tab ,a = c 
the rich. Goldsmiths and silversmiths also made fab - 
ware as well as richly wrought jewelry' set with ta 
, lapis lazuli, and other 
precious stones. Craftsmen in 
ground out vases jars, bowb, ar- 
platters in hard diorite and pi - 
phyry, or in soft, cream-co 
alabaster, which could be gmar 
so thin it let the fight through. 

Potters turned clay vessels ons 
potter’s w heel and then baked thso 
in closed clav furnaces as taU £ 
a man. They" covered some o. tt 
pottery with a blue glaze. 01 ' 
w ove sheer fabrics of linen for c u ; ^ 
ing and tapestries and awning 
the houses of the rich 
Egypt then as now had little ru- 
ber. Cedar was imported from ^ _ 
anon and ebony from Nubia 
netmakers made chairs ana co ,J ' 

Other craftsmen overlaid fur- 
niture with precious metals * 
laid it with ebony or trot?- , 

leather-worker contributed 
ions. Shipbuilders made 1 *• ■ ^ 
sels with curving tails 
sails and cargo ships to - . 

foreign lands. Paperwor heff 
the papyrus reeds gm g* 

the Nile marshes, sp' jt . f 
pasted them crosswise m . 
sheets of pale yellow wm c 
(see Papyrus Plant). 




t 
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sheer Stone cuffs afSeu eRBahnlwesV of Thebes. ’ tmplC «*"“« 

hea d ed man. Thoth was an ibis, Khnum was a n™ 
and Hathor was a cow The sun Lori S a ram ’ 

-the obelisk, the sacred search tetTSe*™ ’ 
cobra, and the sun disk. 1 ’ th uraeus 

Certain sacred animals were carefnllv ^ ■ 
temples. When Egvptian civilrtMmn 1 lj } pt m 

late days, the people came to regard eve^an!™ T°r 
these species as ^acrpH TViox- i 1 , er ^ animal of 

c T dL, oa« 5 ,;“ ?«,£'• „T S,' " 

B * bu« to sptod, J"E 


vaults in an underground cemdeiy 
called the Serap eum, at Mc-mphi- 

Architecture THE -’'U-E Va!- 

— — ley is as let cl as 

a floor. On both sides it is walk'd 
in by limestone cliffs. The Esvp- 
tians built to fit the setting. Their 
temples are gigantic, the surface: 
are flat. The form is rectangular, 
like the flat-topped cliffs. Th 
only decorations are reliefs aad 
inscriptions carved on the fiat 
stone surfaces. These do not break 
the straight lines of the building 
Private tombs were decorate! 
and inscribed in the same way. 

Temples were built on a grand 
scale. The front wall consided o' 
two massive sloping towers (to- 
gether called a pylon), with a dv 
between them. The door gave 
entrance to a huge unroofed court, 
bordered on two or three sides by 
colonnades. Here the public as- 
sembled for worship. Beyond th- 
court ro=e the hjpostyk ha’l-i 
[f* f ?- r forest of huge pillars holding up s 
I.-.J. 7 J -.2 roof. Beyond the hall was tb 
sanctuary- of the god of the lera- 

ple. Only priests and thepbradi 

could enter here. There were many variations of fe 
simple plan. Large temples — particularly the great 
temple at Karnak — had a series of courts, each faced 
bj’ a pylon. An avenue of sphinxes led from Karnak to 
the temple at Luxor. 

S 'U'all paintings took the pbee of relief 5 in 
many private tombs of the New Kingdom 
Some of the paintings and reliefs of this period rack 
with the world’s finest masterpieces of art. In or£ d- 
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tlie principles upon which Egyp- 
tian artists worked. 

Like other early peoples, tt' 
Egyptians did not use peRp p‘ 
tive. Figures at different 0 - 
tances from the observer were 
drawn in the same size. Hum-j 
people and servants, bowew 
were pictured smaller than 
great lord. Furthermore the site 
did not limit himself to a ap- 
point of view. He drew what 
knew, not what he saw. He ' 
sketch a fisherman in a boa 
if he were looking at the =re- 
from the shore; but he would sW 
fish swimming under the w 3 ^ 
The same picture might e '‘kJ 
show the outline of the P°, . 
seen from above. Neverthe-gj 
Egyptian paintings are be 3 ti‘ u 



and harmonious and they tel! 
us more than they would if 
drawn from a single point of 
view 

In sketching people the art- 
ist usually followed certain con 
ventons that were established 
in early times He wanted to 
show all the prmcipil parts of 
the body so he combined front 
and side views The head is 
always in profile but the eyes 
are draw n as they appear from 
the front The shoulders and 
skrt are front view but the 
legs and feet are side view 

Sculptors carved thousands of 
statues of gods kings and no- 
bles as well as animals and 
sphinxes in all s zes from colos- 


- EGYPT ANCIENT 



sal figures to miniatures The pharaoh is always 
shown mad gnified pose never m movement The 
face is often an express ve portra t The sculptor 
pa nted the bod es of men red and women pale yellow 
and Bet in eyeballs of colored stone or crystal 
[writng I THE ANCIENT Egyptians had three dif 

' 1 ferent ways of writing They are called 

hieroglyphic hieratic and demotic Hieroglyphs were 
carved on a stone surface with a chisel The word 
comes from t vo Greek words hierot meaning sa- 
cred and glypAo meaning sculptured Outofhier 
oglyphs the Egyptians developed a curs ve writing 
called hieratic This was written on papyrus with a 
P«n Out of hieratic there dev eloped in the Late Pen 
od a much more rapid script kno in ns demolic 
Hieroglyph c wnting developed out of picture 
writ ng tow nrd the end of the prehistoric penod Until 
then the only way to record an event had been to draw 



a picture of it Only the simplest facts could be 
told in th s way Picture record ng developed into 
wrting when men realized that p ctures of objects 
could be used to express all kinds of ideas if the 
words for these ideas 
had the same sounds 
as the names of the 
objects pictured The 
peture of a house 
meant house but it 
could also mean the 
sound of the word lor 
house i h ch was per 
The word for to go 
also has the sound 
per Hence the sign 
for house could be 
u«cd to write to go 

by adding to the w (h a hl#< f |# 
house sign a pan of t«kc aowowh.t h . muster a cut«« 
walking legs Hiero- JioJdo'm °iVln £• Lou«ra > *Pari* 
glyphic writing ls 

therefore mainly sound writ ng although it uses pic 
tures and most of the p ctures stand for syllables 
rather than single consonants 
In hieratic and demotic wnting the signs no longer 
resemble the p ctures from wh ch they were dev el 
oped Rapid cursive wnting w th a pen on tl e soft 
surface of papyrus led to si orten ng the 6 giw 
The Rosetta Stone Key to the Hieroglyphs 
The abil ty to read hieroglyphs died out with the 
Egypt an rel g on Throughout the Middle Ages peo- 
ple thought the inscript ons on monuments were not 
writing but symbols with some deep rel g ous meaning 
When Napoleon c-une to Egypt in 1795 he brought 
with him a large staff of scholars and scientists to 
study the civilizat on of ancient Egypt One of his 
officers discovered near Rosetta a stone inscribed 
w th three kinds of writing Napoleon s scholars rec 
ognized the wnting as Greek at the bottom demotie 
in the roddle and hieroglyphs at the top They 
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could read the ancient Greek; and they guessed the 
other sections must have the same content. The stone 
fell into the hands of the British, who sent copies to 
scholars throughout the world. In 1822 Jean Francois 
Champollion, a French scholar, deciphered the hiero- 
glyphs. This gave birth to the science of Egyptology. 

The Literature of Ancient Egypt 
Ancient Egyptian literature consists of both reli- 
gious and nonreligious texts. The principal religious 
texts were designed to guide the dead into the beyond. 
In the Old Kingdom such texts were only for the use 
of the king. They were written on the walls of his 
burial chamber in the pyramids and are called 
'Pyramid Texts’. Later, ‘Coffin Texts’ were written 
on coffins of private citizens. Still later, religious 
texts, now called ‘Book of the Dead", were written 
on papyrus rolls and buned with the dead. 

Xonreligious writings relate events in the lives 
of kings or citizens. Purely literary compositions 
include poetry and tales of adventure. (For Refer- 
ence-Outline and Bibliography, see Ancient History.) 
Ehrlich, Paul (1854-1915). “We must learn 'to 
shoot microbes with magic bullets,” Paul Ehrlich 
often exclaimed. By “magic bullets” Ehrlich meant 
chemicals which would kill disease microbes in the 
body. His mo=t spectacular discovery was the 
“magic bullet” salvarsan, which was long used to treat 
syphilis. Equally important was his “side chain” 
theory, dealing with the way the body fights off 
certain disease poisons. Ehrlich a ho discovered a 
way to standardize the manufacture of antidiphtheria 
serum, and he made important contributions to the 
knowledge of cancer. In 1903 Ehrlich was the co- 
winner of the Nobel prize for medicine. 

Ehrlich, the son of Jewish innkeepers, wa= bom 
in Silesia (now a part of Poland) March 14, 1854 
At medical school he was a rebellious student but 
his instructors recognized his great promise/ He 
received his _M.D. degree from the University of 
Leipzig in 1878 and began to practice medicine ” He 
served as assistant to Robert Koch and then in'lSOO 
he became director of the Institute for Serum Study 
near Berlin. J 

One of Ehrlich’s first discoveries was a dye that 
would move through the body and deposit only at 
nerve endings. This method of staining is still' im- 
portant in nerve studies. In 1907 he compounded a 

605 Mure,. EMC end hi, 
seme compound that acted against svnhili ^it 
red did against trypanosomes. Thev nun Jwrt/ 1 
compound salvarsan. The followS, " vrar SrlSh 
announced his “side chain” theory of im^nih 
Ehrlich was a small, thin-hairi,! “ • 

rowed brow and a gray beard He Wttl a fur ' 
energetic but cool and precise' when he S “h 
often reminded Iff, assistants “It k hi ^ He 
not exact that w e fail.” Ehrlich died 


Einstein, Albert (1879-1955). Any Ed of tie 
world’s great thinkers will always contain the mce 
of Albert Einstein. His theories established a new 
concept of the physical world and led to such advances 
as harnessing atomic energy (see Atoms). 

Einstein was born in Ulm, Germany, March 14 
1879, of Jewish parents. His father was a small en- 
chant and manufacturer. Young Albert was shy ad 
dreamy and he kept much to himself. His love of mar: 
began when he wrote words and music for little reli- 
gious songs. All his life he enjoyed playing the rich. 

The family moved to Munich, where Einstein vreat 
to elementary school. He was only an average student 
in school, but lie taught himself analytical geomeby 
and calculus. When he was 15 the family moved to 
Milan. Einstein attended high school in Aaiao. 
Switzerland, and the technical college at Zurich. Is 
1901 he married Mileva Marec. They had two sons, 
but were later divorced. He married his courin Ea 
Einstein in 1917. 

In 1902 Einstein became an examiner in the Swfe 
patent office at Bern. In this position he had fee 
for study. The result was his ‘Special Theory c: 
Relativity’, published in 1905. It included his revc- 
lutionary expression of the relation between mass sni 
energy. The paper brought him his Ph.D. degree st 
the University of Zurich and Liter 3 professors!? 
there. In 1912 he offered theoretical answers b 
problems in astronomy', based on concepts of na- 
tivity. These predictions were later proved by ob- 
servation. In 1915 he published his ‘General Theory 
of Relativity’. 

By this time he had won a high place in the K-f* 
tific world. In 1914 he became professor in the Pro-^- 
Academy of Science in Berlin and director cl _ - 
Kaiser Wilhelm Institute for Theoretical 
In 1921 he received the Nobel prize in physics. 
ing the next few years he traveled abroad, 
on physics and on Zionism, which he considered 
best solution of the Jewish problem. When the - 
came to power, they confiscated Iris property 
publicly burned his books. In 1933 he settled in - 
United States and was appointed a life member 0 . 
Institute for Advanced Study at Princeton, 

In 1940 he became an 
American citizen. 

After 1929 he worked 
on what was to crown his 
career, the unified field 
theory. This theory was 
to explain all phenomena 
of the physical universe 
by one basic set of math- 
ematical equations. His 
“generalized theory of 
gravitation,” first an- 
nounced in 1949 and re- 
fined in 1952, completed 
this vast theoretical 
work (see Relativity). He 
died April 18, 1955. 
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DWIGHT D. EISENHOWER- 
34 th PRESIDENT 
of the 

UNITED STATES 


l?tS£NiiO\VFR. Dwight David (born 1890) During 
^ the second World War Gen Dwight D Eisenhow 
er won a victory in every campaign he directed He 
commanded the American invasion of North Africa 
He directed the conquest of Tunisia 'hcily and south 
em Italy He organized the Allied invasion of T ranee 
and then commanded the victorious drive into Ger 
many In 1951 he assumed the leadership of the 
Unorganized North Atlantic Treaty forces in 
Europe to build them into a military bulwark 
against Communism 

When Eisenhower entered the political field in 1952 
he was equally victorious In July he w on the Repub 
hcan nomination for president aftei one of the moat 
successful ' amateur” campaigns in American polit- 
ical history Then in Noveml>er he overwhelmingly 
defeated the Democratic candidate Adlai E Steven- 
son, to become the 34th presi lent of the United 
States Fisenhower’6 victory made him the first Re- 
publican president in 20 y ears 

Choosing a Military Career 

The president’s father, David Enenhower, was 
descended from German immigrants who had 
settled in Pennsylvania during the 1730 s In 1878 
the family moved to Abilene, Kan The president a 
mother, Ida Elizabeth (Stover) Eisenhower was 
bom in Virginia She met her husband while both 
were students at a United Brethren school m Le comp- 
ton Kan 

During the late 1880 s the Eisenhowers moved 
from Abilene to Denison Tex , where Dwight was 
bom Oct 14, 1890 When he was two vcirs old the 
family returned to Abilene There w ith his brotheis, 
Arthur Edgar Roy, Eail and Milton be grew up 
on the old homestead of his grandfather Jacob E^n- 
hower In 1947 this boyhood home was dedicate d 
as a national shrine . 

During his school days young Dwight was usually 
called Ike” bv his friends The nickname stayed 
with him throughout his military and pol tacal me 
Ikes favorite 6chool subjects were English nw 
tory, and geometry In sport* 1 he Btarred m oota 
baseball and football , tono 

Ike graduated from Abilene High School m IJW 
For the next two years he worked m a creamery 



help i ay Edgar s expenses at law school In 191 1 
he took the entrance examination for the United 
States Military Academy at West Point lie ranked 
second in the tests but obtained the appointment 
when the top candidate faded to pass the physical 
examination Ike was graduated from W est Point m 
1915 and commissioned a second lieutenant of inlan 
try He had ranked 61st m a class of 1 08 students 

Ills Rl»» In ihe Army 

Eisenhower was ass gned to the 19th Infantry Regi- 
ment at Fort Sam Houston Tex lu nearby San 
Antonio he met Mamie Doud of Denver He married 
her July 1 1916 the day he was promoted to first lieu- 
tenant The Eisenhowers reared one son John (born 
1923) n W c“t Point graduate and now an officer in the 
United States Army 

Soon after the United States entered the first 
World Mar I senhow er w as promoted to captain He 
served at various Army training posts and in 1918 
took command ol a tank corps at Camp Colt, Pa At 
that tune the tank was a new weapon of war 

EiseDhower reieived the temporary rank of major 
and then lieutenant colonel The war ended oDe day 
before he was to sail for France In October 1918 
he was awarded the Distinguished Service Medal 
hn highest Army decoration Two oak leaf clusters 
were added to this medal in the second Morld War 
In. 1947 he also received the Navy Distinguished 
Service Medal 

After the wax he was returned to the rank of cap- 
tain but was soon promoted to major In the years 
tlaftt followed he had assignments in the United States, 
the Panama Canal Zone, and Europe His administra- 
tive abilities earned him an executive post in the 
War Department from 1929 to 1933 When Gen 
Douglas MacArthur became military adviser to the 
Philippines in 1935 Eisenhower was named his assist- 
ant Promoted to lieutenant colonel In 1936 he 
learned to fly and teamed Filipino pilots He also 
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helped establish the Philippine Military Academy 
and prepared a defense plan for the islands. 

First Commands in the Second World War 

Eisenhower returned to duty in the United States 
in 1940. In March 1941 he received the temporary- 
rank of colonel. Three months later he became chief 
of staff of the Thud Army and in September was 
promoted to brigadier general. 

When the United States entered the second World 
War he was ordered to Washington by Gen. George C. 
Marshall, Army chief of staff. In March 1942 he 
was made chief of operations for the general staff 
and promoted to major general. In June 1942 General 
Marshall named him commander of American forces 
in the European theater of operations. The following 
month he became a lieutenant general entrusted w ith 
planning the invasion of North Africa. 

In this position he showed great talent for combin- 
ing officers of different nations into a single team 
and for giving proper weight to both military and 
political problems. He commanded the American 
forces in the invasion of North Africa Nov. S, 1942, 
and soon became commander in chief of the whole 
operation. In February 1943 he was promoted to 
four-star general. Dunng the j ear he launched the 
successful attacks on Tunisia, Sicily, and Italy. 

Victory in Europe 

In December 1943 Eisenhower was named Supreme 
Commander, Allied Expeditionary Forces, in charge 
of the forthcoming invasion of France. His forces 
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HIGH LIGHTS IN 
EISENHOWER’S 
military career 



Three generations of Eisenhowers are shown here. At the tet 
are John (the general’s son) with his wife, Barbara, ssica'o 
their three children. At the right, another child vrziks 
grandparents, General and Mamie Eisenhower 

landed in Normandy June 6, 1944, in the greatest an- 
phibious operation in history. By autumn, a wind- 
wind campaign had driven the Nazis back to the G— 
man border. The Allies lost ground in December b:> 
rallied to drive through the heart of German'.' tv 
spring. The Nazis surrendered May 8, 1945 (s c To J 
War. Second). Meanwhile Eisenhower had recara 
the highest American military rank, general o; ti 
army, on Dec. 20, 1944. 

Late in 1945 lie returned to Washington, D C 1 
succeed General Marshall as Army chief of siaS nt"? 
he gax e strong support to universal mihtarj tranc- 
and to the United Nations. In 194S he retired ik- 
the Army to become president of Columbia I- r ' v: _ 
sity. The next year Eisenhower obtained leave ro-- 
this post to preside over the joint chiefs of st aS d 
ing the unification of the armed forces Hite. 
x ear his report of the European campaign wa- F- 
li=hed in a best-selling liook, ‘Crusade in Europe- 
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Dwight Eisenhower was a West Point cadet in 191™ (tom - hnaor mart cf ^Sfi 

Thirty years later (bottom) he was a fonr-star general direct- fe a , 19;>1 , E . ls ? c , hower aspects the Mao' 

mg the invasion of Europe; at the right is Gen. Omar Bradley le No£h Tr^ fowS a ^ 
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Eisenhower returned to Columbia Umvers ty in 
i9 but took hate again late in 19o0 to develop 
“ defenses of Western Europe against possible 
mmunist aggress on During the next 18 months he 
awzed the various armed services of the North At- 
tc Treaty Organization (NATO) an to a unified 
nbat group This success increased his already high 
I tary and political standing throughout the free 
rfd ( See also United States History ) 

"ins Presidential Nomination 
Until 195° Eisenhower had never been in polit cs 
d there was some uncerta nty ss to nhieh party he 
rored He had refused in 1948 to be drafted by 
s Democrats as their president al nom nee Late m 
jt however Senator Henry Cabot Lodge of Massa 
i setts began a drive to nom nate the general as the 
publican pres dential cand date On Jan 7 1952 
jenhower revealed publicly that he had always been 
Republican and that he would run for president if 
received a clear cut call to political duty 
The first test of his poht cal strength came in 
* ?>ew Hampshire pres dent al primary March 11 
e general won a resounding victory capturing all 
of the state s delegates to the Republ can national 
nent on In the next two state primaries (Minne- 
& and Nebraska) Esenhowers name was not 
the ballot but he received an impressive number 
write-in votes 

On April 2 the general took note of his rising 
I teal popularity and asked to be released from 
i NATO command by June 1 (See also Truman ) 
is request was granted Eisenhower few home 
ne 1 and retired from act ve duty with the Army 
iree days later he opened a vigorous campa gn for 
e Republican president al nomination 
As a poht cal campaigner Eisenhow er was an inane- 
ite success H s express ve face and w arm sincerity 
ntnbuted much to his eSectiveness as a public 


EISENHOWER S 
ADMINISTRATION 
1953 1957 

Tenth Cabinet post added— Depart 
ment of Health Education and 
Welfare (1953) 

Armistice halts Korean war (19a3) 
Earl Warren becomes 14th Chief Justice 
of Supreme Court (1953) 
Supreme Court declares racial eegrega 
tion in public schools to be 
unconstitutional (1954) 

United States joins Southeast Asia 
Treaty Organization (SEATO) 
(I«4) 


speaker At the Republican convent on in Chicago 
Eisenhow er w on the nomination on the first ballot in 
a ckwe race n th Senator Robert Taft of Ohio Sen 
ator R chard Nixon of California was unanimously 
elected as the nom nee for vice-pres dent 

Esenhowers able leadersh p and great personal 
charm united all factions of the Republ can party 
Thro lghout the campa gn the general lashed out 
at the trend toward concentrat on of power m Wash 
ngton D C lie aho denounced the corrupt praet ces 
that had been exposed in some circles of government 
One of the ch ef targets of his attack was the 
Democrats weak fore gn pol cy especially m the 
Far East In an effort to find a solution to the stale- 
mated Korean war the general dramatically 
promised I shall go to Korea 

Elected «th President 

On Nov 4 1952 Dw ght Eisenhower was elected 
president by a Lmdsl de He rece ved almost 34 million 
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popular votes, which was the greatest 
number ever given an American can- 
didate for pohticai office. His electoral 
vote total of 442 came from 39 states, 
including such traditionally Demo- 
cratic states as Florida, Texas, and 
Virginia. Adiai Stevenson had a popu- 
lar vote of about 27 million and an 
electoral vote of 89. 

The general’s sweeping victory 
helped his party win control of the 
83d Congress, although the Republican 
majority in both houses was small. 

The Republicans also scored gains 
in most state and local elections. 

Working for World Peace 
Four weeks after lus election as 
president, Dwight Eisenhower honored 
his most colorful campaign promise 
by making a special trip to Korea. In 
a closely guarded visit December 2-5 
he toured the battlefront and received 
firsthand reports of the fighting and 
the possibilities of an honorable peace 
settlement. 

Immediately after taking office January 20 
President Eisenhower made clear his intentions 
to work for world peace. In his inauguration 
speech he pledged the United States to a ceaseless 
quest for an honorable peace with no appeasement of 
aggressors. He then ordered a European fact-finding 

Hnmkf v? hn F0S n f P u ^ es ' secretary of state, and 
Harold Stassen head of the Foreign Operations 
Administration (which replaced the Mutual Security 
Agency). The two men studied the Allied defend 
efforts and reported back to the President 
Turning his attention to the Far East the President 
revoked the ban that had prohibited the Chinese 
Rationalists on Formosa from attacking the Com- 

“ t ; heI u f r“ lMd ° f China - President Truman 
had ordered the “neutralization” of Formosa in 19 50 
pending the restoration of security in the Pacific " 
Problems on the Home Front 

In domestic affairs President Eisenhower instituted 

mCw 6 ° f the r T 1 ’’ pohcy aimed at eliminating or 
reducing many activities previously carried outbv 
the federal government. One of his first acts was to 

budget for“he 0 fis d cT^ C r S-M na ^ he nat !^ 

KSSK- as wKS 

estimated revenue. Despite this re . than 
there was much popular and conrmJr' r0je , c j €c * deficit 
tax reductions, particularly- lona demand for 

.o extend tee he. 


TAKING THE PRESIDENTIAL OATH OF OFFICE 
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At noon on Jan. 20, 1953, Dwight Eisenhower became the 34th president of tie 
United States The oath of office was administered by Fred Vinson (at left), chief 
justice of the Supreme Court. Justice Vinson died later that year. 

organize government agencies to secure greater econ- 
omy and efficiency. Under this act the Chief Essen- 
tive transformed the Federal Security Agency into tie 
Department of Health, Education, and Welfare, and 
elevated it to cabinet rank. The Federal Security 
administrator, Oveta Culp Hobby, was sworn in astb 
tenth member of the Cabinet, April 11. She thus be- 
came the second woman Cabinet member in United 
States history. The first, Frances Perkins, hail send 
as secretary of labor 1933-45. (For other Cabinet ap- 
pointments, sec Cabinet in the Fact-Index.) 

The first sharply partisan issue to confront Con- 
gress was the tidclands oil bill — an act to gix e coastal 
states title to their offshore areas out to histonre 
state boundaries. (For most states, this is thrK 
miles; for Florida and Texas, it is about ten and s 
half miles.) This question had long been 3rgued wit 
debate generally split along party lines. Mo- 
Democrats maintained that these oil-rich land* to 
longed to the federal government. The adminid® 
tion Held that title properly belonged to the coa= 
states. The value of the oil in these lands was & 
timated at 50 to 100 billion dollars. In RIarch * 
House of Representatives passed a bill giving h 
to the states. Democratic opposition delajed pass? 
in the Senate but the bill was finally approved, ® 
it w as signed by President Eisenhower May 22. 

The first session of the S3d Congress also extend 
the Reciprocal Trade Agreements Act for _ar.otl& 
year (the act was extended again in 1954) n® 
voted to admit an additional 214,000 Eutop^r 

It nufbortff 
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refugees into the United States, 
the President to send some surplus crops — 
friendly nations. On two occasions Congress mb , 
presidential proposals. It refused to increase ^ 
ceding on the national debt from 275 to 290 b 




dollars and the Senate rejected a House-approved 
b 11 to make Tin van a state 

National Defense and the Cold Wat 
Upon taking office Pres dent Eisenhower appointed 
a new m litary team The civ llian secretaries were 
Charles Era n Wilson defense Robert Ste\ ens army 
Robert Anderson (replaced by Charles Thomns in 
19)4) navy and Harold Talbott airforce Named as 
chairman of the Jo nt Ch efs of Staff was Adm 
Arthur Radford The other new chiefs of staff were 
Gen Matthe Ridgway army Adm Robert Carney 
navy and Gen Nathan Twining air force 
On July 26 1953 the President formally announced 
the sigmng of an armistice in Korea He warned 
however tint the United States must rema non guard 
against the poss bilit es of other Communist aggies 
* ons Th s warning receive 1 added emphas s August 
8 when Russian prem er Georgi Malenkov revealed 
that the U S S R ha 1 an II bomb 
In domestc affa rs Secretary of Labor Durkn 
res gncd from the Cab net Septen ber 10 He \as re- 
pla ed by James P Mitchell In another change Gov 
ernor Earl Warren of Cal forma became Chief Justice 
Wft Coari. October 5 He sacceeisd 

^ inson who died the previous month 
Foreign Affairs In 1954 

As President Eisenhower began his second year in 
office the foreign ministers of the B g Four nations 
me t in Berlin to discuss peace treaties for Austria 
and Germany It was the seventh such meeting since 
W orld War II and 1 ke the others ended in utter 
disagreement Three months later Allied and Com 
™Unjst represents! ves began meeting at Geneva 
Switzerland Months of negot atton failed to settle 
the Korean quest on France however dd succeed 
in obta ning an armistice in Inao-China 


T! e ncieis ng th eat of Conmun st aggression in 
the Far East led to a meeting of e ght nations at 
Man la On Sept 8 1954 these nations formed the 
Southeast Asia Treaty Oigamzat on (SEATO) for the 
collective defense of the aiea Member nations were 
the United states Austral a France Great Britain 
New Zealand Pak stan the Phil pp ne Islands and 
Tha land (S am) 

Domestic Affairs In 1951 

Early n 1954 an important domest c issue was the 
proposed Br cker amendment de* gned to curb pres 
dential po ers in foreign relations The proposal was 
defeated in the Senate February 25 Another center 
of attent on vas Republican Senator Joseph McCar 
thj of W isconsin cha rman of an invest gating sub- 
committee Many people thought McCarthy s tactics 
(labeled McCarthyism ) were a nece sary part of h s 
anti Communist nvestigat ons Others charged that 
McCarthy viollted democratic princ pies On Dec 2 
1954 the Senate by a v ote of 67 to 2** condemned 
McCarthy on tvo counts for abusing othei senators 

The Supreme Court made news May 17 hen it 
ruled unan moualy that racial segregat on in public 
v&exta w»'MMOTfiAV&*.Ycra& , i Thaft w&U 5«A ft® dot 
tnne of separate but-equal fac lit es The verd ct 
affected 1 states ith compulsory segregat on and 4 
in «h ch segregat on \ as permitted 

Mean \h le the second sess on of the 83d Congress 
reduced excise taxes by about one blhon dollars a 
year effective April 1 This reduct on left the ad 
ministration with an estimated delict of about 4 
bill on dollars for the fiscal y ear and increased pressure 
to raise tl e ce ling on the nat onal debt Four months 
later Congress voted the most comprehensive tax 
revison in 75 years Tl is measure decreased the 
national revenue by another 1 3 billion dollars As 
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EISENHOWER MUSEUM IN BOYHOOD HOME 

Ji 



In 1954 the Eisenhower Foundation Museum was opened at Abi- 
lene, Kan. It houses souvenirs and heirlooms of the f amil y. 

a result of these reductions m revenue Congress 
was_ forced to raise the national debt limit from 
$275 to $281 billion m 1954 (and again in 1955). 

On April 1, 1954, President Eisenhower signed a 
bill establishing an Air Force Academy, similar to 
the Army’s IVest Point and the Navy's Annapolis. 
The site chosen for the new school was near Colorado 
Springs, Colo. Five weeks later Congress authorized 
the United States to join with Canada in constructing 
the St. Lawrence Seaway, a project recommended bv 
every president since Warren Harding. 

In other action the S3d Congress outlaw ed the Com- 
munist party in the United States and tightened 
other security regulations. Despite Democratic op- 
position Congress also voted to revise the Atomic 
Energy Act and to provide more flexible supports of 
farm prices (between 82A and 90% of pant}-). 

Mid-Term Election 

Halfway through President Eisenhower’s term the 
voters of the nation went to the polls to elect a new 
Mouse of Representatives and one third of the mem- 
bers of the Senate. Late in the campaign the Presi- 
dent made a vigorous plea for the election of a Re- 

In ° ne da - v he fle "’ more than 
1,500 miles to address crowds in four states. 

Despite the President’s efforts, the Democrats won 
control of both houses of Congress in a close election. 
Hie Democrats had a net gain of 20 seats in the 
House of Representatives and 2 seats in the Senate 

total to 27 W ° n 8 DeW governorsh; PS to bring their 

The election results seemed to indicate a dissatis- 
ra ttepublican party rather than with 
^“Jent hi^elf. Many political observers be- 
heied that only Eisenhower’s campaigning prevented 
an even larger Democratic victory. I„ addition a 
„ °l )lnion poll revealed that more than two third® 
of all the voters thought the President was doing a 


good job. The poll showed Pre-id ent 
Eisenhow er to be more popular at the 
end of two years in office than at 
the time of his inauguration. 

The Nation in 1955 
On Jan. 6, 1955, the President gave 
an optimistic report on the nation in 
his state of the Union message to the 
84 tli Congress. He pointed to the eco- 
nomic well-being at home and the 
slight easing of international ten- 
sions abroad. As part of his continu- 
ing “moderate progressive” program 
he asked Congress to liberalize the 
foreign trade policy and to mcrea=e 
the federal minimum wage from 75 to 
90 cents. He also asked for a large 
highw ay and school buildingprogiam. 

The President estimated that fed- 
eral spending for the fiscal year 1955- 
56 w ould be about $62.4 billion Al- 
most two thirds of the amount w ould be for national 
security purposes — the armed forces, mutual aid to 
friendly nations, atomic energy development, and 
stockpiling of strategic materials. This budget would 
exceed estimated revenues by about $2.4 billion 
One of the first acts of the new Congress was to 
increase the salaries of Senate and House memh’is 
and federal judges (see table in United States Gov- 
ernment). The officers and enlisted men of the armc-d 
forces also received a raise in pay. A Democratic 
proposal to reduce income taxes was defeated. 0ns 
of the administration’s major bills was a thrtt- 

ADDRESSING THE 84TH CONGRESS 



Standing behind President Eisenhower are Vice-President^ 
ard Huron (left) and Speaker of the House Sam Ht) u ~ 
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year continuat on of the reciprocal trade agreements 
law This measure w ould give the president authority 
to negotiate agreements with other nations to cut 
tariffs by 5 per cent in each year After rejecting a 
number of crippling amendments the bill was passed 
by Congress in June 

Early in 1955 two important appointments by the 
Pres dent became effective On March 16 the Senate 
confirmed the nom nation of Judge John Marshall liar 
Lin of New T orh to the Supreme Court He replaced 
Just ce Jackson who had died the y ear before Then 
on March 19 Harold Sfassen was named to the newly 
created port of special assistant to the Pres dent for 
disarmament The position was to have the rank of a 
Cabinet officer Stassen had formerly headed the For 
e gn Opcrat ons Administration which expired June 
30 Other 19o5 appointments were W liber M Brucker 
to succeed Robert Stevens as secretary of the army 
and Marion B Folsom to replace Oveta Hobby as 
secretary of health educat on and welfare 

The President also made two changes in the Joint 
Chefs of Staff General Maxwell Taylor replaced 
General Ridgway as army chief of staff and Rear 
Adm Arlegh Burke succeeded Admiral Carney as 
chief of naval operations Both Admiral Radford sad 
General Tw mng were reappointed to two-} ear terms 

One of the most important developments m medical 
history came April 12 1955 when an ant polomye- 
lit s vaccine was pronounced a success The vacc ne 
was discovered by Dr Jonas E Salk of Pittsburgh (see 
Vaccines) On May 4 Pres dent E senhower pledged 
that no child would go without the polio vaccine 
because his parents could not pay for it 


On May 31 the Supreme Court gave its long-awaited 
ruling on eliminat ng racial segregation in the publ e 
schools The Court voted unanimously that segrega- 
tion problems should be handled by Un ted States d s- 
tnct courts and by local school authorities 
The Cold War in 1955 

A grave problem that faced the President in 1955 
was the continued aggress v eness of Communist China 
In January Congress passed a joint resolution assur 
ing President E senhower of his power to use Un ted 
States military forces in the defense of Formosa and 
the Pescadores Islands The following month the 7th 
Fleet protected the evacuation of the Tachen Islands 
by the National st Chinese 

In Europe also Commun sm posed a constant 
threat to the free nations To bolster their strength 
the Western po vers rat fied the Pans Agreements of 
1954 Th s decis on permitted W est Germany to rearm 
and to become a sovereign nation May 5 1955 The 
new nation was admitted to the Western European 
Union and to the North Atlantic Treaty Organization 
On May 15 Austria regained its independence as a 
result of an agreement between Russia and the West 
The problem of dealing with West Germany and Aus 
tr a had been a source of internal onal tens on since 
soon after the end of World War II 

Another proposal to ease the cold war was a meet ng 
of the heads of the big four pow ers the Un ted States 
Great Britain France and Russia The last such 
meeting had been at Potsdam Germany in 1945 
Finally in the spring of 1955 the way was cleared 
for a top level conference m Geneva Switzerland 
beginning July 18 
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ELBE 

ELBE (el' be) RIVER. After the Rhine, the Elbe is 
Germany’s most important river. It is 725 miles long, 
with about 525 miles navigable for large ships. Its 
drainage basin, about the size of Illinois, covers 56,000 
square miles. In this basin lie Germany’s chief sugar- 
beet fields and many grain farms, pasture lands, 
forests, mines, and factories. The river’s cargoes of 
coal, lumber, salt, fertilizers (potash), sugar, wheat, 
rye, cattle food, paper, glass, and machinery total 
millions of tons each year. 

The Elbe rises on the southern side of the Riesen 
Gebirge (Giant Mountains) in Bohemia. It curves 
west and north and then breaks through the Erz 
Gebirge (Ore Mountains) into Saxony. Thence the 
river continues northwest across the German plain. 
At Hamburg it flows into the North Sea through a 
broad fan-shaped mouth, or estuary, 75 miles long. 

Navigation for large boats begins at Melnik in Bo- 
hemia. The chief ports downstream include Aussig, 
Dresden, Riesa, Wallwitzhaven (port for the city of 
Dessau), Schonebeck, Magdeburg, Hamburg (conti- 
nental Europe’s greatest seaport), and Cuxhaven. 

A large volume of freight enters the Elbe from its 
three tributaries, the Moldau (Vultava), the Saale, 
and the Havel. At Magdeburg, the Mittelland-Kanal 
(Midland Canal) connects the Elbe with the Rhine, 
the Ems, and the Weser, to the west; and with the 
Oder, to the east. The Elbe-Trave Canal leads to the 
Baltic port of Liibeck, and the Kiel Canal links 
the river to Kiel, Germany's former naval port on 
the Baltic Sea. 

Elder. The white blossoms of the shrubby elder 
plant adorn many a country lane in June. Later come 
clusters of dark-red, purple, or black berries. In 
older days housewives made them into elderberry 
wine. Of the 20 or more species of the elder, five 
are native to the United States. They range from 
Nova Scotia to the Gulf of Mexico and westward 
some 2,000 miles. Most common is the American 
elder. It grows profusely in rich, moist soil through- 
out the Eastern states. 

Scientific name of American elder, Sambucus canademis. 
Flowers growing in flat-topped clusters at ends of branches: 
tiny calyx and corolla of 5 spreading lobes; 5 stamens; 
3-parted style. Stem smooth, pithy, from 4 to 10 feet high. 
Leaves opposite, pinnately compound. 

ELECTIONS. The basic principle of democracy holds 
that the people govern themselves. In most cases 
they govern indirectly. That is, they elect officials 
to represent them. This is done in class elections, 
club elections, and political elections. 

In the United States, political elections are of two 
types— primary and general. Most states hold pri- 
mary elections to nominate candidates for office from 
each political party'. The successful candidates then 
run in the general election in which voters actually 
select local, state, and national officials. One excep- 
tion is the practice of cross-filing, first used in Cali- 
fornia. This allows a candidate to file for office on the 
primary' ballots of all political parties. If victorious 
in each party he is then automatically elected to office 
(see Primary Elections). 


To take part in elections a voter must meet the 
qualifications established by his state ( see Suffrage). 
The voter casts a secret ballot, either by writing or 
by using a voting machine (see Ballot). In addition 
to voting for public officials he may also vote upon 
measures submitted to the people for decision. The 
votes are counted by election officials. These persons 
are sworn in and their expenses are paid by the local 
government. 

How Some Candidates Are Elected 

In most elections a candidate needs only a plurahtj 
of votes. For example, if Jones receives 100 rotes, 
Smith 80, and Brown 60, Jones has a plurality of 20 
votes over Smith, and so he would be elected. In some 
elections, however, a candidate needs a majority of 
all the votes cast. Thus in the above example Jones 
would not be elected. He would have to receive more 
than half of the 240 votes cast, or at least 121 votes, 
to be elected. When no one receives the necessary 
amount, a “run-off” election is usually held between 
the two highest candidates. 

Some elections are designed so that a minority 
party receives proportional representation. For ex- 
ample, in Illinois three representatives to the Gen- 
eral Assembly' are elected from each district. The 
voter has three votes. He may’ give one vote apiece 
to three candidates, or one and one-half votes to 
each of two, or he may give all three vote to one. 
If a minority’ party concentrates its vote on one 
candidate, it can elect one representative from each 
district. (Sec also Municipal Government.) 

Electing the United States President 

The Constitution provides that the president shall 
be elected by an electoral college. This is a group 
of electors chosen in each state; and the original 
intention was that the electors should vote for any 
candidate they chose. (For changes made in constitu- 
tional procedure, see President; see also United States 
Constitution.) 

Custom, however, has altered the earlier practice 
of electing a president. Today’ each major politics 
party’ nominates a candidate (see Political Parties). 
Each of these parties also has its own slate of N’t 1 ’ 
dential electors in each state. They are named J 
a party' convention in the state or in a primary elec 
tion. These electors are pledged to vote for their 
party’s candidate if they’ win in the general election 
in their state. 

The general election of presidential electors to ® 
place every four years on the Tuesday which folk ■" 
the first Monday in November. States vary in t ® 
presentation of names on the ballot. Some hst ) 
party only’ the names of electors. Others P'J 5 ®? 
both the names of presidential candidates and 1 
electors. About half the states give only’ the name= 
of the candidates. In all cases the voters nanw o . 
the slate of electors of the indicated party- ®u j 
actual effect the voter is casting his ballot direc y 
for one presidential candidate. , 

In each state the party’ that receives the m°- 
votes for its electors receives the entire elec o 



vote of that state Votes 
cast for defeated candidates 
do not count m any way 
The successful slates of elec- 
tors meet in their respective 
state capitals on the Monday 
which follows the second 
Wednesday in December 
There they cast their votes 
for president and vice-presi- 
dent The candidates are 
formally elected when Con- 
gress counts the electoral 
totes from each state 
Once the general election 
is over, however, the remain- 
ing steps are only formalities 
As soon as the states count 
their votes for the presiden- 
tial electors the name of the 
nett president Is known Each 
elector has the constitutional 
right to vote for anyone he 
chooses But only twice m 
history has an elector failed 
to carry out the wish of the 
majority of the voters m his 
state In 1820 an elector 
voted against James Monroe because he wanted V\ ash generallv favor the present method In a Ration- 
ing ton to remain the only president elected unani- wide popular vote the small states would count tor 

mously And in 19-fS a Tennessee elector voted for little against the huge total of votes cast by the largest 

Thurmond even though Truman had earned his state states Under the electoral system heavy minority 

Complications Caused by the Electoral System votes in the largest states are in effect canceled out 

If no presidential candidate receives a majority And the majority vote in a few Bmall states might 

in the electoral college the 12th Amendment to the be decisive in a close election 

Constitution provides that the election should be Beginning with the presidential election of 1952 the 
decided by Congress The House of Representatives electoral votes of each state were as follows 
chooses the president by ballot from the three can Alabama 11 Mams 5 Ohio 25 

didates with the highest electoral college totals ,® 0' ,1 * h ° ms * 

Each state has one vote, and a majority of votes is if"™* 32 M.Xg.n ' 20 FWylv.ma 32 

necessary to election The Srnate chooses the vice- Colorado 6 Minnesota 11 Rhode Island 4 

president from the two candidates having the most Connecticut 8 Mississippi 8 South Carolina 8 

electoral votes for that office The senators vote *£ u " ar * ’ Missouri 13 South Dakota 4 

as individuals and not by states The House has G e „ g a 12 Vtbmka 6 Tessj 5 '^ 24 

twice elected a president Thomas Jefferson in 1800 Idaho 4 A»md» 3 Utah 4 

and John Quincy Adams m 1824 The Senate has elect- Illinois 27 N«w Hampshire 4 Vermont 3 

ed one vice-president Richard M Johnson in 1837 Indiana 13 New Jersey 16 ^u-ejma 12 

Several elections have turned upon the fact that g New Y 0 % C ° *5 West Vvtiaia 8 

the winner in a state gets the entire electoral vote Kentucky 10 North Carolina 14 Wisconsin 12 

of that state Three men gamed the presidency even Louiaun* 10 North Dakota 4 Wyoming 3 

though another candidate had a larger popular vote Total 531 

They were John Quincy Adams, Rutherford B Hayes, (For a table of the presidents see President in the 
and Benjamin Harmon Eight other presidents won Fact-Index For statistics of presidential elections 
a majority in the electoral college without receiving see United States Government in the Fact-Index ) 
a majority of the total popular vote These “minority Electric GENERATOR and Motor Thetransfor- 
presideuts" Were Polk, Taylor, Buchanan Lincoln, mation which electricity has brought about mciviliza- 
Garfield, Cleveland Wilson and Truman tion could not have taken place without a method of 

From time to tune there are proposals for a enn- turning mechanical power into electrical current, 
stitutional amendment to change the present system Useful as electric batteries are, they could never 
One plan would be to divide a state’s electoral votes supply the vast amount of current needed to light 
® proportion to its popular vote But small states cities run streetcars and drive industrial machinery. 




ELECTRIC GENERATOR 


290 


AN INDUCED CURRENT 



The fact that the mo-cement of 
wire across a magnetic field in- 
duces an electric current in the 
wire, as shown in this picture, is 
the foundation principle of the 
generator. 


The English physicist Michael Faraday invented the 
dynamo or electric generator. He discovered that if 
a wire is moved through the field of a magnet, an 
electric current is induced in the wire. This discovery 
of electromagnetic induction is the basis of virtually 
all electric power today. 

Faraday’s discovery is shown in Fig. 1. Two poles 
fN and S) of a magnet are arranged so that lines of 
magnetic force cross from the north to the south pole 
in a straight path. 

Across their path a 
wire, W-E, is moving in 
the direction of the two 
arrows, that is, from 
the front toward the 
back of the picture. We 
must imagine that this 
wire is part of a circuit. 

So long as it remains in 
motion across the mag- 
netic field in the direc- 
tionindicated, a current 
will flow in the wire in 
the direction shown by 
the white arrow C. But 
if we reverse the motion 
of the wire, pulling it toward us through the field 
instead of pushing it away from us, the current flowing 
in the wire will also be reversed. 

The quantity of current induced in this wire will 
depend upon the number of magnetic lines of force it 
cuts through per second. Two things decide what 
this number will be. The stronger the magnet, the 
more lines of force exist in its field; and the faster the 
wire moves, the more of these it crosses. 

The fundamental law of physics that you cannot 
produce energy without expending energy applies 
here, of course, as it does in all machines and processes. 
For the stronger the magnet and the faster you try 
to move the wire through its field, the more resistance 
you encounter to that motion. How the current 
induced in the wire sets up a force that tends to thrust 
the wire back is explained in the Electricity article. 

In this connection a fact should be noted here that will be 
usefully remembered in connection with many electrical 
phenomena. It is evident that if the wire W-E were stationary 
in the magnetic field no current would be induced in it But 
if a current from some outside source were then passed through 
it in the direction of the white arrow, this current would set 
up a conflict of forces that would tend to push the wire out of 
the field toward the near side. In one case the morion of the 
wire produces a current and in the other case a current 
produces a motion of the wire. 

Current Induced in Rotating Loop 

The next step in the development of an electric 
generator after Faraday’s discovery was to devise a 
method of moving a wire continuously through a mag- 
netic field so as to provide a steady supply of induced 
current. The problem was essentially simple™' 2 
indicates. Here we have a loop or armature rotating in 
a field The direction of rotation in the picture is 
assumed to be clockwise, so that the upper side A 


of the loop is just starting down across the magnetic 
field, while the lower side B is just starting upward. 
Since the two sides are moving across the magnetic 
field in opposite directions, the current in each will be 
opposite. In B it will flow toward the back, in A 
toward the front of the loop. But, of course, so far as 
the electrical circuit is concerned, these two currents 
are in the same direction, the one through B passing 
up and around the back end of the loop so that when 
it reaches the side A it is moving in the same direction 
as the current induced there. 

It is evident that if the loop were a continuous 
unbroken ring, current would flow around it uselessly. 
To allow the current to be collected, the ends of the 
loop are formed into half cylinders with a gap between 
them. From these half cylinders, which form what is 
called a commutator, the current passes by sliding 
contact to the brushes C and D. 

Current in Loop is Alternating 

The purpose of the commutator is not only to collect 
the current from the loop, but also to keep it flowing 
always in the same direction. The need for this is 
obvious. For the current in the loop itself reverses its 
direction twice in each rotation. Consider the side 
A of the loop, for example. The current moves 
through it in the direction indicated by the arrows 
only’ when it is passing downward through the field. 
When it reaches the bottom of its swing, crossing the 
vertical plane between the poles of the magnet, and 
starts upward through the field, the current in it will 


essential mechanics of a generator 



The chief parts of a direct-current generator are the 
magnets (H and Si, the armature (ABi, and the split cylinder, 
called the commutator, from which the brashes (D •jo 
collect the current. Light arrows show the direction ol t me 
magnetic lines of force; black arrows the direction of the cor* 
through the outer circuit, containing an ammeter. 


of course, take the direction now shown in the side B. 
If it were still connected to the brush C, the curren 
through that brush, and hence through the entire 
circuit, would be reversed. But just as it passes A 
vertical plane, A’s half of the split commutator shuts 
out of contact with brush C and into contact wi 
brush D. At the same instant, of course, B’s half 0 
the commutator breaks connection with D and makes 
contact with C. Thus the contact in the outer circui 




cont nues always to flow in the direction shown by the 
arrows The current obtained in this manner is 
called a direct current (abbreviated DC) For many 
purposes as we shall see it is neither necesssiy nor 
desirable to turn the output of a generator into direct 
Current The alternating current (AC) naturally 
produced by the generator is permitted to flow back 
and forth in the outer circuit 

Armatures and Magnetic Fields 
The single loop used for the sake of clearness as the 
armature in Fig 2 would produce only feeble currents 
<wen if revolved at great speed The armatures of 
practical generators consist of many turns of insulated 
'wire wound around iron cores The induced current is 
proportional to the number of turns since each tum 
forms a loop in which a certain amount of current is 
generated more or less independently of the other 
turns The iron core concentrates and increases the 
lines of force that pass across the armature 
Jo certsta eatsll generators called magneta r the 
magnet e fields are produced by permanent magnets 
For generating large currents however stronger 
fields are needed and these are obtained by using 
electromagnets The construction of simple labo- 
ratory generators embodying iron core armatures and 
fields produced by electromagnets is shown in Figs 3 
and 4 Both pictures should be examined carefully 
Fig 3 illustrates the principle of an alternating-current 
generator or alternator In Fig 4 we see the com 
mutator actoa that yields a direct current The 
current that excites the field magnets of A C genera^ 
tors is derived from an independent source of elec- 


tricity Direct current generators however usually 
derive this field current from their own output 
The Electric Motor 

Suppose that instead of tum ng the handle of the 
generator in F g 4 and taking a current out of it 
through the wires D we feed a current from some 
independent source through those wires into the 
machine m the direction ind cated by the arrows 
With the annature m the pos tion shown the left side 
of its core will become the north pole of an electro 
magnet (The rule for the polarity of electromagnets 
is explained on page 304 of this volume ) 

At once we see that this north pole of the armature 
Will be repelled by the north pole of the field magnet 
While the south pole created at the other b de of the 
annature will likewise be repelled by the south pole 
of the field magnet For we know that like poles of 
magnets always repel each other The force of this 
repulsion will set the armature t» motion It will start 
rewiwsg Of coarse the repulsion between hke petes 
is supplemented by the attraction between unlike 
poles and the armature w 11 keep revolt mg m an 
effort to bring its north pole in line with the south pole 
of the field magnet and its south pole in lme with the 
north pole of the field magnet 

But just as this line-up is reached the action of the 
commutator reverses the current in the armature 
windings What had just been the north pole of the 
armature suddenly becomes the south pole and vice 
yexsa Its momentum carries it past this dead 
center and the reversed forces of attraction and 
repulsion send it on around to its former position, 
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where the commutator again reverses the current, and 
so on indefinitely. Our generator has turned into 
an electric motor. 

The alternating-current generator shown in Fig. 3 
can also be run as an alternating-current motor, pro- 
vided it is set going by hand until its revolutions 
per second equal the cycles of the alternating current 
that is being fed into it. 

Commercial Generators and Motors 
Direct-current generators with only two poles 
produce currents of fluctuating strength, since at the 
top and bottom of their rotation the wires of the arma- 
ture are not crossing magnetic lines of force. On 
the other hand, bi- 


polar A.C. generators 
would have to be 
revolved at tremen- 
dous speeds to pro- 
duce the 60 cycles per 
second required to 
avoid flicker in elec- 
tric lights. For these 
and other reasons, 
commercial genera- 
tors are usually made 
with four, six, eight, 
or even more poles as 
field magnets. These 
are arranged radially 


CONSTRUCTION OF STANDARD ARMATURE 



COMMUTATOH 


wound , r „ otall ?e part Of an electric motor. Numerous coils are 

armature is said to be •‘drum-wound.” 


- .like the spokes of a wheel. 

Similarly armatures are wound with a large number of 
separate coils spaced evenly around the core. For 
D.C. generators, each of these coils has a separate 
connection to a pair of segments on the commutator 
(Fig. 5). The armatures of A.C. generators often 
cany two or three coils for each field magnet. These 
extra coils are connected so as to form a second or a 
third extra induction circuit and the generator then 
produces in effect two or three separate alternating 
currents, each “lagging” behind the other. Such 
generators are called respectively two-phase and three- 
phase alternators. The currents they produce are 
carried on three wires, the circuits consisting of wires 
1 and 2 for the first phase, wires 2 and 3 for the 
second phase, and wires 1 and 3 when there is a 
third phase to be carried. 

The Induction Motor 

Phase circuits are used to run induction motors 
the most generally' useful of all types. The field 
coils of a two-phase induction motor are divided into 
two separately connected sets spaced at alternate 
intervals around the field. It is evident that, as the 
two currents, one lagging behind the other, pass 
through the two sets of coils, the polarities of the 
fidd magnets reverse m rotation, producing what are 
called rotating magnetic fields. The armature or 
refer of such a motor does not, therefore, require 
outside electrical connection to activate it. It usuallv 
consists merely of bars of copper set into copper end 
plates forming a “squirrel cage.” The rotatSg fidds 
mduce heavy- currents in these bars. But as im 


saw earlier in this article, a magnetic field resists 
the motion of a conductor through it. In this case, it 
is the field that moves across the conductor, but the 
effect is relatively the same. The result is that the 
rotating fields, opposing the motion of the copper ban 
through them, drag those bars around with them. 

_ Suitably' designed induction motors will run on 
single-phase circuits, once they get up to standard 
speed, so that the bars of the rotor can keep in step 
with the alternations of polarity in the field magnet 
Such motors usually are started by' means of com- 
mutators and auxiliary' windings on the armature 
similar to those of the older type of motor; then, as 

the armature gathers 
speed, the auxiliaiy 
devices are discon- 
nected automatically 
by a centrifugal 
switch. The common 
household motors are 
of this type. 

Simplest of induc- 
tion motors is the one 
that runs an electric 
clock. The armature 
consists only of a 
metal plate with short 
projecting arms. Cur- 
rents are induced in these arms by the alternations of 
the field magnet. Once started, the armature revolves 
at a fixed rate (see Watches and Clocks). 

Losses of power in electric motors are due largely to ti&i 
currents set up by induction in the Eolid metallic parts of th' 
machines, particularly the core of the armature. An edd*. 
current, as its name indicates, is a sort of electrical wind- 
pool formed when a current re\ olves around through paths cf 
low resistance inside a piece of metal. To minimiie there 
cores of motors and of transformers {see Transformer) are 
usually made of thin sheets of iron lying side by side hot 
insulated from one another. A useful application of edd, 
currents is found in electric meters, where an aluminum dux 
revolves in the field of a permanent magnet. The eddy 
currents induced in the disk tend, according to our earlier 
rule of opposition, to check or "damp" the speed of resolu- 
tion. Eddy currents are responsible also for the action of a 
speedometer. {See Meters; Speedometer.) 

How an Electric Bel! Works 
The electric bell is in substance a type of electric 
motor. It consists usually of a pair of coils forming an 
electromagnet and of an armature consisting of a flat 
piece of iron fastened to a spring arm which hold-' h 
close to the poles of the magnet. The clapper in turn 
is fastened to this armature. One of the connection 
to the instrument is through a point of metal in con- 
tact with the spring arm, which is in turn connecter 
to the coils of the magnet. When the bell button u 
pressed, closing the circuit, the magnet draws do" 71 
the armature; but this immediately' breaks the con 
neetion between the spring arm and the contsf 
point, so the armature springs back, only to be draim 
down again by' the renewed contact 3 t the spring nr® 
This produces a continuous and rapid vibration of t-e 
clapper against the bell as long as the button is pres* 1 - 
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The "FIRE OF H EAVEN," Tran's FRIEND and FOE 



pujcnucmr It used to be the custom to say 
J ~'that electricity was something very mjstenous 
The common remark was “We know some of the 
things electricity does, but no one knows what it u ’ 
There are those who still talk and write about it in 
that way, giving the subject a reputation for diffi 
culty which it no longer desf rves 
Of course, there are still many things we do not 
know about electricity, and there are numerous elec- 
trical theories and technical principles that cannot be 
understood completely without special training m 


nary horseshoe magnet Fasten a loop of wire to the 
galvanometer and then pass the loop between the 
poles of the magnet The needle of the galvanometer 
moves showing that a current is generated 
Now solder the end of an iron wire to the end of a 
copper wire, connect the other ends of the wires to 
the galvanometer, and then heat the soldered joint 
Again the galvanometer indicates a current 
Connect with wares to the galvanometer a plate of 
copper and a plate of zinc Dip the two into a w'eak 
solution of sulphuric acid Once more, the needle of 


physics and mathematics But nearly all the most the instrument will show that a current is flowing 


important the most interesting, and the most prac- 
tical facts about electricity arc simple With the aid 
of a few experiments, let us see if w c cannot start w ith 
a fairly clear idea of what electricity is 
A Few Simple Experiments 
If you stroke a cat s back in drj cool weather, you 
feel little electric sparks under jour hand If you 
shuffle your feet over a carpet and touch another 
person or some metal object, a small spark jumps from 
Jour finger If you rub a glass rod with a piece of silk, 
or rub with a woolen cloth a rod of hard rubber or 
similar substance (a stick of sealing wax or the barrel 
of a fountain pen will do), you can pick up with them 
little bits of paper or straw or pieces of thread 
The results of these first experiments are plainly 


What do these experiments suggest to you? You 
have seen electrical effects produced by friction, by 
magnetism, by heat, and bj chemical reaction All 
sorts of materials from cat’s fur to corrosive acid have 
jaelded electricity If you had the apparatus you 
could prove to j ourself that electricity can be drawn 
from the surface of a metal by a beam of light And 
you know from common observation that it seems to 
be made out ol thm air” by the forces tlmt set up 
thunderstorms 

Moving Elections “Make” Electricity 

Learning these facts for the first time, you might 
say that almost everything seerns to contain elec- 
tricity and that the electricity appears to he there 
quietly until something comes along to stir it up and 


THE OLDEST ELECTRIC. EXPERIMENT 


Wall require a sensitive gal 
vanometer to detect the elec- 
trical effects You can find 
Such an instrument in any 
school laboratory and check 
your own results, or you can 
Eunply take the word of sci- 
ence that they actually do 
take plate These results are 
illustrated on the next page, 
Without showing a galvanom 
eter, but the following de- 
scriptions tell how to con- 
nect the instrument, if you 
have one at hand 
The simplest of the experi- 
ments is done with an ordi- 



be very near the truth 
was what scientists believed 
for a long time The difficulty 
lies in that word ‘ contain ” 
No one could explain exactly 
what it meant Did matter 
contain electricity, as a 
sponge contains water? Then 
electricity must itself be a 
separate kind of fluid matter. 
But this amounted to invent- 
ing a bigger mystery than the 
one already in hand 
Finally scientists hit upon 
an explanation that fitted 
the facts so well and proved 
so fruitful in uncovering new 
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facts that it has been universally adopted. Elec- 
tricity, they said, is not in matter; it is a pari of all 
matter. It consists of tiny particles called electrons, 
incorporated in the structure of every atom of every 
element of which the universe is made. The funda- 
mental nature of electrons, in so far as science has 
formulated theories about them, is discussed elsewhere 
(see Atoms ; Electrons and Elec- 

tiomcs.) Here we are concerned — 

only w ith their behavior . 

Under neutral conditions, copper 

these electrons remain attached 
to their respective atoms — held Z''* 

there by the attraction of the 
protons which form the center or [ f 

nucleus of even,' atom. But vf \ 

when disturbed by energy from $•. 

some outside source, some of the 
electrons may leave and w ander * \ 

to other atoms. This migration • \ 5 

of electrons is what we call an jj 1 , 

electric current. Some atoms, , j 

like those of metals, for example, j l 

transmit electrons freely, and w e . - 

say they are good conductors of 

electricity; others oppose the Tb,s E1 ™p [e experiment 

passage of the wanderers, and is tw 16 ted to the ends . 

we speak of them as non-conduc- < 

tors or insulators. show current flow 

Now any atom that has lost a p,ained fartber 

part of its electron quota is in an unbalanced state; it 
will recover the electrons it lacks from any available 
source. Similarly, au atom that has acquired more 
electrons than it needs for its perfect balance will dis- 
charge them at the first opportunity. An atom with 
less than its quota of electrons is said to have a 
positive charge and one with a surplus of electrons is 
said to have a negative charge. 

An electric circuit is simply a path composed of 
atoms of sufficiently good conducting properties so 
that electrons, tom loose at one point by the applica- 
tion of outside energy (friction, magnetism, heat, or 
chemical action), can travel around and return to 
fill the places left vacant (positive) by their departure 
It is hard to say whether the electrons that start the 
journey go all the way to the finish, or whether they 
merely bump electrons og the atoms ahead of them 
and so pass on the motion, as in a relay race. Since 
the result would be the same in either case, it is 
simpler to describe their movement as a continuous 
passage. If there is no connected path over which 
this passage can take place; or if the intervening 
atoms strongly impede their movement, the electrons 
accumulate at points as close as possible to where 
they would like to go and form what is called a 
static charge. 

What Positive and Negative Mean 


Jj*;* ““P. 1 * experiment w,H prove that heat can 
cause electric current Each end of a copper wire 
is twisted to the ends ef an iron wtre, matj/a 
If S ne ot ^e junctions is held in 
the flame of a candle, a sensitive galvanometef 
ehow current flowing. The action “ ex- 
plained fartber on in the article. 


A body containing excess electrons is negative not 
only in respect to a body that has too few electrons, 
but it is negative as well toward a neutral body, and 
indeed, is negative also toward a body which bus fewer 
excess electrons than itself. Similarly, if both bodies 
have a deficiency of electrons, the one with the least 
deficiency is negative with respect to the other. Of 
heat makes electric current flow course, all these relations can be 

’ — y~— described equally well in terms 

i of positive differences. 

A — — rt jtar Difference of Potential 

' , ~~~f ~ To sum up in concrete terms, 

vmST whenever they can find a path 
VI electrons will flow from any spot 

ff w here they are relatively numer- 

/Jz ous (negative) touard any spot 

Zy where they are relatively scarce 

— VVV (positive). To understand this 

*~fRCt< relativity of negative and po ; i- 

tive is of fundamental impor- 
tance, because the force that 
impels electric currents to mote 
from one place to another de- 
pends entirely upon the differ- 
— - ence in the concentration of elec- 

SwdTf * copper* trons 111 the tw0 P la . ceS > 01 
: «n irou mre, making a tial difference, as it is technically 
the junctions is held in „ j ’ 

sensitive galvanometer Called. 

!ain the*artic!e? “ When you shuffle your feet 

over a carpet, you rub off, as it 
were, some of the electrons from the atoms that com- 
pose the carpet and these accumulate in your body. 
You become negatively charged to such a degree that 
the electrons will jump from your finger in a spark 
when you bring it close to some neutral object. 

Why does the friction loosen the electrons from the 
carpet’s atoms instead of those from the soles of your 
shoes? In fact, it loosens both, but far more from the 
carpet's fibers than from the shoe leather. Substances 
vary greatly in the way they grip their electrons. 
Attraction and Repulsion of Charges 
When you rub a hard rubber rod with a woolen 
cloth, the cloth gives up electrons to the rod. The=e 
accumulate on the rod because it is such a poor con- 
ductor that they cannot easily run through it into 
your hand. But, unable to move about freely them- 
selves, they exert their force just the same, the attrac- 
tion between them and the neutral atoms in a bit of 
paper being sufficient to move the whole paper toward 
the rod. This illustrates wffiat is meant by the saying 
that “unlike electric charges attract each other. 

In this case, according to the relative meaning o 
positive and negative w T hich was explained above, the 
neutral charge in the paper is considered “positiie 
and therefore “unlike” the charge in the rubber ro 
Proof of this relative nature of charges is easy. 


Before going farther* strong^mphasE^ust be nut f ™ bb j ng bard rubber witb 

upon the fact that the terms negative and vositwfa ^ L° d m ^ b sbb ’ e ^ ec ^rons flow out of the g 

used in electrical science are pmely relative terns p t0 -^ e - S f : ’ the rod positively charged. * 

P V relative terms, it will pick up bits of neutral paper just as well as 


f 





HOW TO MAKE A TELEGRAPH SET 



DESIGN 

The telegraph set shown here is a simplified ver- 
sion, made largely of wood, of the standard em- 
inent which is illustrated and explained in the grt-d* 
on Telegraph. By examining the pictures and expia- 
tions in that article, the operation of this set vriU i>* 
made clear. A good sire for the set is about twice tbit 
shown in the pictures. This device is a practical ap- 
plication of the magnetic action of an electric current 
when it passes through a coiL 


I. SOUNDER 

Above (left) are all the parts of the sounder except 
the electromagnets. The soundex lever and bracket 
are shown assembled with a thin nail for a pivot a zi 
small coiled spring at the back. Two machine screvf 
provide stops for adjusting play. One is let throrgi 
the lever, and the other is placed on the stop strap at 
the left. Each strikes on the head of a thnmbtaci. 
The only metal work needed is cutting and drZLng 
a short piece of soft strap iron for the armature, and 
cutting, drilling, and bending the stop strap for 
the stop at the left. 


2. ELECTROMAGNETS 
Each electromagnet is wound on an iron bolt, vriti 
about 100 turns of common bell wire. The coils skorif 
be held between cardboard washers. To gire ties 
opposite polarity, magnets should be wound in tie 
same direction and connected by joining the wires 
from inside the coils. Finally, the magnets are moan- 
ed on a soft iron strap. The lower bolt ends are set c 
snug holes in the base. The two free wires are ten- 
nected to binding posts at one end of the base. 


3. SENDING KEY 

Fasten one end of a strip of thin spring steel to a bis* 
and attach a wooden button to the other end. R* :e 
a nail or screw in the base beneath the button to serrt 
as contact when the button is pressed down. As*-, - 
throw switch, to close a circuit for receiving, 
pletes the equipment. 


4. WIRING AND ADJUSTING ^ 

The instruments should be connected to two dry 
Attach wires as shown. The most important adr * 
ment is that of play in the sounder lever, to 
respond instantly to incoming current. This is «- •» 
as shown Cleft), by moving the two adjusting scr * 
(stops) until the lever gives satisfactory clicks- 
low is a diagram of the complete installation. 
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the rubber roil did with its negative charge In this 
case the neutral paper is relatively negative 
> The fact that bodus with like charges repel each 
other even though one charge is veiy weak and the 
1 other very strong would seem at first to be a contradic 
„tion of what was said about the tendency of electrons 
•.to flow from a place of higher concentration to a place 
>of lower concentration Cut this contradiction is only 
1 apparent Electrons dislike one another s unmixed 
1 company and every free electron repels every other 
free electron to some extent Those in the weakly 
charged body do not want any more companions than 
! they already have neither do those in the strongly 
“charged body So each group of electrons will repel 
‘the other But if a connection is made between them 


although the electrons are actually moving in the 
opposite direction No harm results from this old 
convention provided it is understood that in virtually 
all books and discussions direct on of current un 
less otherwise qualified means from positive to nega 
live Only when electrons are specif cally mentioned 
is it customary to take account of their opposite 
movement 

We now have before us the essential facts about 
the nature of electricity m so far as they are needed 
to explain the practical phases of it3 behavior We 
can turn our attention to some of the things that 
happen when streams of electrons are set in mot on 
Electrical Resistance 

Sc entists are not certain why some substances ai 


those in the more closely crowded body will flow conductors and others insulators The theory most 


.into the less crowded body until there is appro xi 

i mately even distribution You can compare the situa 

■ t on to two rubber balloons filled with air one under 
'high pressure the other under low pressure If you 
push them together each w ill tend to thrust the other 
away resembling the repulsion of the electron charges 
But if you connect them with a tube air will flow 
' from the high pressure balloon 

* to the other until the pressures 
„in the two are equalized 

ii The Direction of Current 
■> A great deal of confusion will 

• be avoided if we clear up at the 
•'outset a confl ct in terms about 
..the direction m which electric 

currents flow In the early days 
of electrical science investiga- 
tors believed that there were two 
kinds of electricity — the kind 
\ generated m a glass rod when J 
^nibbed with silk which was 

# called vitreous electricity 
and the kind generated in a rod 
of rubber sealing wax amber or 

^similar substance when rubbed 
>with wool which was called 
j* resinous electricity Benja- 
i*mm Franklin was the first to 
^propose that they be called re- 
spectively positive and neg 
^atve electricity From then 
until the time of the discovery 
.of electrons it was assumed 
j^that the direction of flow of an <oa iwi D<c| 
. electric current in a conductor co’ f *'*« ao ioor «■ 
,was from positive to negative c *° d D KJeotSi'ttu 
|!\e know today that the elec- 
trons which constitute the current are negative par 
glides in the old sense of the w ord and that when they 
flow they necessarily move toward relatively positive 
areas But the old assumption has become so firmly 
/ mbedded in scientific and engineering parlance that 
we still say for instance that electricity flows from 
the positive pole of a battery to the negative pole 
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widely held is that the difference is probably related 
to the firmness with which electrons are bound in fixed 
positions inside the structure of the substance In 
metals like copper for example the arrangement is 
believed to be such that some of the electrons belong 
mg to the atom are more or less free to pass on from 
one atom to another But even so as the electrons 
move from atom to atom in a 
copper wire they encounter re- 
sistance very much like friction 
which consumes some of their 
energy This resistance varies 
with temperature usually de- 
creasing as the temperature low 
ers so that at the same potential 
a cold wire will transmit more 
electricity than a hot wire 
The term resistance is usually 
apphed to a definite circuit or 
part of a circuit But when 
engineers discuss the degree to 
which various substances oppose 
the passage of electricity they 
employ the terms specific resis- 
tance or resistivity When the 
emphasis is to be put upon the 
ability to conduct current rather 
than upon the property of op- 
posing it the terms conductance 
and conductivity are used The 
Id'tT The cuppir bins' conductivity of copper is gener 
Tihti/neerer ••/'the & hy adopted as a standard of 
' V're'eUed' b?' c’Vnd comparison. If this is assumed 
j n ye» » pent ye to be 100 then silver rates at 
*e*cppoe^e cberfet (> aa 104 gold at 70 and aluminum at 
' d eet B a3to im p “ nkl *“ 64 5 These four metals are 

" ' under ordinary conditions the 

best conductors among all the earth s materials 
Even those substances which are classed as non 
conductors allow gome electrons to pass when the 
potential 13 high enough but they earn the name of 
insulators if they keep this leakage within practical 
bounds Common insulators are vulcanized rubber 
bakehte paraffin glass porcelain and mica. 
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Tlie term dielectric is often used as if it were a 
synonym for insulator, but it really has a different 
meaning. It applies to the passage of spark dis- 
charges. A substance may be a good insulator in the 
sense that it will not conduct current, yet it may be 
a poor dielectric because a spark can break through 
it easily. Mica and glass, for example, are better 
dielectrics but poorer insulators than vulcanized 
rubber and bakelite. 

The Electron Flow in Circuits 
Electrons do much of their work for us while they 
are moving through circuits; so it is of primary impor- 
tance to know some of the rules that govern these 
circuit movements. We have seen that the difference 
in the concentration of electrons in two places, or 
potential difference, is what impels an electric current 
to flow between those two places. This potential 
difference is often called the electromotive force (abbre- 
viated as E.M.F.), particu 


GERMAN SILVER 
1.8 IN. LONG 


larlj' when referring to the 
original force at the bat- 
tery, dynamo, or other 
source of electric current. 

Now the number of elec- 
trons, or as it is commonly 
expressed, the quantity of 
current, that null flow in a 
given time between the two 
places depends upon the re- 
sistance this force encoun- 
ters along the path or cir- 
cuit that joins the two 
places. 

To describe exactly how 
electromotive force and re- 
sistance affect the rate at 
which current flows, we 
must define some practical 
unite of measurement. It would be possible to use the 

s^ver^trate flT 
through r thes^utiOT.^md^lepo^it^f 

Plate. For reasons that wfflbe ? the i^feative 

number of electrons passing through TJ b 
And the number of electrons foim-Au £o ution - 
that will bring about a transfer of 0011181 
silver is the standard unit. It is calledfAwT ° f 
Wo, Charles Augustin * cStoh JS&S 
French physicist of the 18th centui^ S odl 
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LEAD 2 6 IN.LONG 



decimal part of a metric unit was chosen so that elec- 
trical energy could be readily converted into pre- 
viously existing units of mechanical and heat energy 
It is no more important to remember that figure or 
that definition than it is to remember that the sfaml- 
ard_of all measures of length, the meter, is defined as 
1,553,163.5 times the wave-length of red cadmium 
light. But it is important to bear in mind that virtu- 
ally all our unite of measurement rest upon conven- 
tions of this kind. 

Amperes, Ohms, and Volts 
But we cannot describe the flow of a current in 
terms of quantity alone; we must know the rate of 
flow or current density. For this purpose we use the 
ampere, which is defined as one coulomb per second. 
This unit is named in honor of Andrd Marie Ampere, 
another famous French physicist. 

The unit of resistance is defined by international 
agreement as the resistance 


tapee as the other ire In^iaer^l rf haS r? 531116 res!s - 
vi re 1.8 inches lone offere lhf words, a German silver 
passage of an electrif con-V^t l* 6 sa - nl 6 opposition to the 
a ram in l e n gt h? U The'rnres ^ 


at a temperature of 0 3 Cen- 
tigrade of a column of mer- 
cury exactly 10G.3 centi- 
meters long and weighing 
14.4521 grams (this makes 
the cross-section of the col- 
umn as nearly as possible 
one square millimeter). This 
unit is called the ohm in 
honor of Georg Simon Ohm, 
a famous German physicist. 

With the unit of current 
flow and of resistance defi- 
nitely settled, it is simple to 
define the unit of electro- 
motive force. It is that 
force which will send a 
current of one ampere 
(one coulomb per second) 
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through a resistance of one ohm. Its name is the roll, 
honoring Alessandro Volta, the Italian inventor of 
the electrochemical cell. 

Out of these units is constructed the fundamental 
formula called Ohm’s law for calculating any one of 
the three factors in electrical circuits when the other 
two are known. Using I to denote the current in 
amperes, E to denote the electromotive force or poten- 
tial difference in volte, and It to denote the resistance 
m ohms, the following mathematical relations express 
this law: 


-f 


E=IR 


2J= 


E 


If you want to know, for example, how many 
amperes of your 110-volt house current will fl 01f 
through an electric iron of 20 ohms resistance, P® 
simply divide 110 by 20, and your answer is h 
amperes. 

It ith Ohm's law as basis, a great many other 
formulas have been evolved by electrical engine® 15 
for computing factors in complex circuits. These are 
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Ap PLYINC OHM’S LAW TO TWO SIMPLE PROBLEMS 


SJX 60-WATT LAMPS CONNECTED IN PARALLEL 


A 120 VOLTS 
4 > 





SIX 60-WATT LAMPS CONNECTED IN SERIES 


TN the first problem A wo have si* 
slectnc lamps connected in para] 
lei" to n house circuit in which the 
light company maintains « steady 
voltage of 120 The parallel connec- 
tion IS universal for household fixtures 
and appliances and It simply means 
here that each of our lamps is inde- 
pendently wired to the incoming and 
outgoing lines so that the current it 
uses does not pass through any other 

lamp on the way in or out This gives 

each lamp the benefit of the full volt- 

age Under thia standard condition 
the lamps we hove selected will 
' draw 60 watts of power Can you 
figure from this the resistance of each 


lamp and the amperes that flow 
through it' 

From our main text we know thit 
watts used in any circuit are equal to 
amperes multiplied by volts therefore 
amperes must be equal to watts 
divided by volts So we divide 60 by 
120 and find that } an ampere is 
flowing through each lamp From 
Ohm s law we know that the resis- 
tance of a circuit or any part of a cir- 
cuit equals the voltage across it 
divided by the amperage in this case 

120 divided by t which gives u« 210 

ohms resistsnes for each of our lamps 

In problem B six lamps of 240 
ohms resistance are connected in so- 


nes The current on its way 

cession Therefore the resistance the 

120 volts must overoome with this 

arrangement is the totsl resistsnee of 
the six Ismps — 6 times 240 ohms or 
1 440 ohms The rate of flow or 
smjiersge according to Ohm ■ law 
will then be equal to 120 divided by 
1 440 or A of an ampere Multiply- 

ing this by the voltage we find that 
all six lamps together would only draw 

10 watts of power which would hardly 

produce a visible glow in their fila- 

ments To b 


mathematical shortcuts, employing symbols terms, 
and conventions that are likely to confuse and mis- 
lead the layman who tries to interpret from, them the 
concrete facta about the behavior of electric currents 
Consider, as a simple example of this difficulty, the 
BScond equation E — IR on the opposite page Those 
unfamiliar with its meaning might assume that you 
could increase the potential difference £ m a circuit 
by increasing the resistance It without altering tho 
current flow, which, is, of course, absurd This equa- 
tion, like the others, merely tells you how the three 
'actors must be and are balanced in a circuit when- 
ever a current fiouis 

Interpreting the Law of Circuit* 

A summary of the concrete facts may help to clear 
up such difficulties In every circuit there is available 
a definitely limited force (friction, chemical action, ot 
other agency) which Bets electrons free In other 
uorda, the total number of electrons that this force 
fan pump © u fc mto the circuit per second is limited 
« the circuit had no resistance this maximum number 
Uould leak away as fast as produced, none would 
Accumulate and there would be no such thing in that 
circuit as potential difference 


But under normal conditions all circuits have re- 
sistance They will not permit to pass the maximum 
number of electrons that a given force can set free 
So electrons begin to accumulate and the repulsion 
they exert on one another builds up a "pressure " 
As this pressure mcTcases, more and more electrons 
flow through the resistance, but, on the other hand, 
fewer and fewer per second are set free, for the task of 
setting them free against the pressure grows harder 
This continues (the whole taking only a tiny fraction 
of time) until the number of electrons that are set free 
each second exactly equals the number that are get- 
ting through the resistance At that point the pressure 
remains fixed 

Now the pressure required to balance the pumping 
force against the resistance is the potential difference 
or cottage of the circuit, and the number of electrons 
that are flowmg at an even rate in all parts of the 
circuit constitute the amperage or current density 
(commonly called simply the "current") 

You may think of what happens in these terms The 
force generating the current expends itself partly in 
overcoming the resistance of the circuit (thus building 
unthe voltage), and what remains of that force la used 
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up in producing free electrons. It is evident that no 
more voltage is produced by the process than is 
exactly sufficient to drive those electrons through the 
total resistance of the circuit. So that whatever the 
voltage may be at the starting terminal, it always 
becomes zero at the return terminal. 

The resistance of the circuit is not, of course, con- 
centrated in one place but is distributed throughout 
the circuit, a small amount in the conducting wires, 
larger amounts in the apparatus or other working 

MEASURING RESISTANCE WITH A WHEATSTONE BRIDGE 



The famous bridge circuit, shown here in practical auolication i«t nm. nf 
methods for determining the electrical risiSnle of an obiect The l acc V ra,c 

electric iron X. This is connected, as yon see With three L H c Vi an 

'•fbeostats" A, B. and C to any moderate MiJce ol toeet Across ?he°mirfd?e 

of the bridge is wired a galvanometer of the type that will showV-f,?rin. i„ os - - . v e 

direction, like an automobile ammeter. Thevariable resist^-v'^fe Ct pa i S i? K *^- eitller 
until the galvanometer needle stands at zero showing thatVo r'nrrVoi ? are(ull Z adjusted 
the middle wire. This tells us that the voltage dro? acros's A fs° tvVr „ l£ a S 5 1 * lu ’ ou S h 

B, and that the voltage drop across X fethe sanTmllSt C aCr ,\ ss 

other hand, that the amperes through A eonal those a C r v Sa . VZe know, on the 

across the bridge; similarly that the ampere^ K fi and CUrrc . nt ?° ws 
Ohm's law formulas, and canceling oSt eqnSf voltages and ' Ap £ Iyl ?U 

conclusion that the ratio of the resistance of A to the E resfstan£JVI( 4 5 '- reach the 

adjusted by pulling out one - 

deduces; for it is an axiom of electrical action as it is 
of mechanical action that where work is done, a pro- 
portional amount of resistance must be overcome 
In overcoming each item of resistance in the circuit 
the current loses a definite part of its voltage This is 
often calied in technical descriptions of electric circuits 
the voltage drop across” that item, or simply the 
“voltage across” it. “ 

No electrons are ever “lost” in a circuit. The 
number that leaves one terminal of a generator of 

thTotW e , qua r led - by tte cumber that reaches 

med , m n? ' Tt 13 0nly the5r yolt *& that is 
u a eu up. But we must not assume on that account 


that the voltage in a circuit is alone a measure of the 
power in that circuit. You must know also how mam- 
electrons per second or amperes are pushing through 
that circuit. The electrons do the real tangible work- 
in the circuit; but in order to do it, they must be 
moving. The voltage provides that motion and 
nothing else. 

The Watt, Unit of Power 
Thus electrical power is defined as the product oj the 
current density and the potential difference. The stand- 
ard unit of electrical power is the 
u-atl, named in honor of James 
Watt. To find the watts of power 
that are passing through a circuit 
or device we multiply the amperes 
by the volts. The various kinds of 
instruments for measuring volts, 
amperes, and watts are described 
in the article on Galvanometer. 

The proportion of amperage to 
voltage in a circuit can be altered 
by devices which will be described 
later, but the product of the two 
must always remain the same, 
unless more power is applied to the 
production of electrons at the 
source. From the same battery, 
an automobile derives currents of 
extremely high voltage (fromS.000 
to 15,000 volts) but of relatively 
low amperage for delivery* 1° ( - i? 
spark plugs of its engine, and cur- 
rents of low voltage but extremely 
high amperage for driving the 
starting motor. 

Electricity is commercially sup- 
plied by power houses at fixed 

voltages. These voltages are main- 
tained by suitable controls which 
increase or decrease the power 
applied to the electric generators 
as more or less current is drawn 
from the supply lines by the useis- 
For domestic use 110 to 120 volts 
is customary, though some cihfe 
are supplied with current at 2- 
volts. The resistance of all de- 
vices, lamps, motors, heaters, etc., must be adjust 
so that the standard voltage will drive through esc 
device the current it requires for proper operation- 
A lamp designed for a 110-volt circuit will let throug 
so much current on a 220-volt line that the filarn«i 
will bum up. On the other hand, a lamp design ® 
220 volts will shed only a feeble glow if it is connec 
to a 110-volt line. 

Electricity and Solutions _ , • u 

One of the first experiments described in tw- an 
showed us that an electric current can be produc - 
dipping two metals into an acid solution. The w 0 
field of the electrical behavior of chemical solution 5 
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an extremely interesting and important one which m 
surveyed in the article oa Electrochemistry Here we 
need to consider only those principles that will help us 
to draw a contrast between solutions and solids as 
generators and conductors of free electrons 
We will take our original example involving copper 
z nc and sulphuric acid Before the metals are put 
into the solution the sulphuric acid (HtSOi) is already 
partly dissociated This means that some of the hydro- 
gen atoms and sulphate particles (SO«) that make up 
the molecules of the acid have broken 
apart a common result of dissolving 
chemicals in water as the neighboring 
illustration shows But the break be- 
tween hydrogen and sulphate is under 
such conditions not a simple clean cut 
break For certain reasons growing out 
of chemical valence or affinity ( see 
Chemistry) each sulphate particle runs 
oil with two electrons belonging to the 
two hydrogen atoms with which it wa3 
previously associated Those two ex 
cess electrons constitute a negative 
charge and m that condtion we call 
the sulphate particle a sulphate ion and 
express its charge with the symbol 
SO* — On the other hand each of 
the hydrogen atoms having lost an 
electron has become a positively charged 
hjdrogen ion with the symbol H + 

These negative and positive ions are 
watasmlky xeeHnhunsg dissocvaV- 

mg again in the solution but at any 

g ven moment there are always equiva- Th* general principle oi 
lent quantities of each so that the sola J£m»' • 

tion as a w hole is electrically neutral outer *»?< 

How Electrons Are Freed sodium e com 

Now let us see what happens when we Itom cou iu 
put our plates of zinc and copper into IjJSchiaViiJ 1 
the solution As the article on Electro- «od »■ «tom > 
chemistry shows metals vary greatly in Jui"©"?®®* 
their chem cal activity and this vans- 
tion is closely associated with the readi th '“ (Je And () |’ 
ness of their atoms to part with some of soio"om •ad ' 
their electrons Zinc is a much more 
active metal than copper and when it 
comes in contact with the acid solution quickly starts 
to dissolve ia it But the zinc atoms cannot go into 
solution with all their electrons each atom must leave 
two electrons behind and ao become a positively 
charged zinc ion (Zn++) No sooner does this hap- 
pen however than Borne of the ime ions encounter 
some of the negatively charged sulphate ions and 
promptly combine with them to form neutral mole- 
cules of zinc sulphate— a combination that sticks 
together m the solution much more tightly than the 
original one between the hydrogen and the sulphate 
The net result of this chemical reaction is that the 
abandoned electrons accumulate on the zinc plate 
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producing there a negative charge while the neutrab 


zation of some of the sulphate ions m the solution 
itself leaves there a preponderance of hydrogen ions 
constituting a positive charge 
You may ask why the electrons on the zinc plate 
do not flow back into the solution since the latter is 
positive Because the interplay of chemical forces 
that set those electrons free maintains a definite 
bamer like the action of a pump dividing the nega 
tive and positive areas A one-way action of this type 
must necessarily exist wherever and whenever an 
electnc current is generated Presently 
however what we may call the back 
pressure of the accumulated electrons 
on the zinc plate grows until it balances 
the chemically generated forward force 
no longer break loose from 
the plate and the system comes to Zest 
In the meantime no such activity 
takes place at the copper plate The 
greater tenacity of copper for its elec- 
trons coupled with the increasing posi- 
tive charge of the solution itself pre- 
vents positive copper ions from forming 
Releasing the Electron Flow 
The next step is to see what happens 
when we connect the zinc plate to the 
copper plate with a wire The accumu 
lated free electrons will of course flow 
from the zinc plate through the wire and 
jiLowns on down to tlle cop I >er pIate There they 
fNEGAT veI j immediately attract the positively 
ovui w* , xteeged bydrogew vans. Aw «& 
elect PON | yj 6 , c l0n8 touch the plate each one 
collects an electron and turns into a 

_ neutral hydrogen atom These atoms 

>d « aaiioaai form Ult0 S 33 bubbles rise to the sur 
imj oi * • agio face and pass out of solution into the 
>t leTta *iec* air This removal of electrons partly 
t ciV wb»th* refits the pressure at the zinc plate 
id tbe ctiorin# leaving only w hat is due to the resistance 
"nil* of the wire whereupon the chemical 
adcr 1 between action starts up agam and a steady 
to toe mod ma electric current flows 
aeociate! th* All electnc cells and batteries operate 
bVcomelon# 1 m tlus or m some 6 ml * ar way The 
metals used for terminals may differ and 
the solutions may differ the chemical action may be a 
reversbleone so that cells may be recharged when 
they have run down as in the case of storage batteries 
but the pnnciple is always the same— a roundabout 
exchange of electrons between two substances brought 
about by the net difference between the forces of two 
or more chemical reactions This net difference is 
used up in moving electrons around the circuit 
against whatever resistance they may meet This 
explains why the voltage of a cell is always limited 
A large cell will yield a greater number of amperes 
than a small one but its potential difference can never 
n«e beyond the point where its pressure halts the 
chemical action Useful as batteries are, if we had 
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been compelled to rely solely on chemical action for 
our supply of electric power, electricity would never 
have transformed our civilization as it has done. 
Batteries are of use principally as temporary or 
stand-by sources of electricity (see Battery). 

What Electrolysis Means 

We have just seen bow chemical action in solutions 
produces an electric current. Let us now examine the 
reverse process, namely how a current, generated 
independently, will produce chemical action when it 
passes through a solution. This process is called 
electrolysis. The conductors that dip into the solution 
are called electrodes, instead of terminals, the negative 
electrode being the cathode and the positive electrode 
the anode. The solution is the electrolyte. 

As a type of all electrolytic action, we may consider 
the example already cited in defining the coulomb. 
Here two silver plates are 
immersed in a solution of sil- 
ver nitrate (AgX0 3 ). The 
silver nitrate, like the sul- 
phuric acid in the case of our 
cell, is partly dissociated in 
the solution before any cur- 
rent is applied. It forms 
positive silver ions (Ag + ) 
and negative nitrate ions 
(NOj~). Notice that the 
single plus and minus signs 
indicate that only one elec- 
tron has changed hands in 
this ionization, instead of two 
as was the case with the for- 
mation of the zinc and sul- 
phate ions. This illustrates 
merely a difference of chem- 
ical valence, and has no effect 
whatever on the general 
principles under discussion. 

As soon as a source of electric current is connected 
to the two silver plates, the positive silver ions in the 
solution move toward the negative or cathode plate, 
where each acquires an electron. This turns the ion 
to an atom of metallic silver which deposits itself on 
the cathode. Meanwhile the negative nitrate ions 
liave migrated to the positive or anode plate, where 
silver ions break away to meet them, neutralizing 
their charge. The electrons left behind on the anode 
by these newly-formed silver ions travel around to the 
source of the current and there are “pumped” out 
again on the negative side down into the cathode, 
where they turn additional silver ions into a deposit 
of silver atoms. 

In time, the anode plate is eaten away and an 
equivalent amount of silver is deposited on the 
cathode. Since the nitrate ions remain in solution 
and a silver ion is produced at the anode for even- one 
that goes out of solution at the cathode, the chemical 
composition of the solution itself undergoes no change 

Similar reactions take place with other metals and 
their compounds. In copper plating, for example the 
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The rod across the too of the tank is made of vrood or 
other non-conductor. The bar of silver is connected to 
the positive terminal of a battery, the spoon to be plated 
to the negative terminal. The accompanying text tells 
what happens in the solution when two silver plates ore 
used. The substitution at the cathode of a spoon of some 
P*ker metal than silver does not alter the action in any 
important sense. For technical reasons, commercial 
silver plating is done with a solution of silver cyanide 
instead of silver nitrate. 


anode is a copper rod and the solution is copper 
sulphate. Chrome plating takes place in a bath of 
chromic acid (sec Electroplating; Electrotyping). By 
a related process aluminum and other metals are 
separated from their ores (see Aluminum). 

The electrolysis of water separates it into its two 
elements, hydrogen and oxygen. Pure water is a 
poor conductor of electricity and so it must have 
dissolved in it an acid, base, or salt. When the electric 
current is passed through it, hydrogen bubbles up at 
the cathode and oxygen at the anode. Hydrogen is 
commonly prepared this w ay. 

How Heat Makes a Current Flow 
The relatively greater freedom with which electron: 
leave some metals than they do others accounts for 
the fact, observed in one of our preliminary experi- 
ments, that heat applied to the junction of a copper 
and an iron wire in a circuit 
will cause an electric current 
to flow. In the case of tbes 
two metals, the electrons pass 
across the heated joint from 
the iron to the copper. At 
ordinary temperatures elec- 
trons tend to flow from 
iron to copper when they 
are in contact, but a cir- 
cuit made up of the two te, 
of course, a second junction 
of the metals where the elec- 
trons tend to flow from iron 
to copper in reverse direction, 
and the two tendencies neu- 
tralize each other. Heat st 
one of the junctions, increar 
ing as it does the motion ft 
the molecules of the metals 
(see Heat) seems further to 
loosen the electrons and jo 
give them sufficient added impetus at that point to 
overcome the back pressure at the other junction. 
Although not practical for generating large curren s, 
this action takes place with very small changes ta 
temperature, and hence is applied to sensitive hea 
measuring devices ( see Pyrometer; Thermometer). 

Virtually all electric effects are reversible. ll b 
not surprising to learn that if electrons from an 
external source of current are forced across the junc^ 
tion from copper to iron, the junction will become 
wanner than the rest of the circuit. 

How Electricity Produces Heat . 

Most important, however, of all Ihcrmod 
effects, as interactions between heat and electricity 
are called, is the general rise in temperature 
takes place whenever a current flows through 3 c® 
ductor. The heat is due to the friction-like dfc u 
ance produced by the moving electrons. If - oU . c °^: f 
measure the temperature of an ordinary etec 
lamp cord, you would notice a rise when the ugh ' 
turned on. The filament of the lamp Itself, which o 
higher resistance, gets so hot that it glows. 
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Many types ol electno heaters from curling Sums to giant 
elect™ furnaces work on this pnnc pie So do the electno 
fusea that prevent our house winng from be ng burned 
out when a short circuit occurs The term short circu t 
Is applied to any connection in a circuit that permits the 
current to Bow around an electrical device or piece of 
apparatus instead of passing through it If Ihe cord, to a 
lamp or a flat-iron is worn bare so its two wires come into 
contact with each other you have a short circuit Since 
there is very 1 ttle res stance in the wires alone a tremendous 
current beg ns to flow which if it were not shut off would 
; qu ckly heat the wires red hot molt some of the connect one 
in the walls or perhaps set fire to the house Cut all house 
circu ts pass through fuses usually grouped in a fuse bo\ in 
the basement and these fuses conta n wires made of an 
alloy that melta at low temperatures (see Alloys) Before 
the sudden rush of current can do any damage one of these 
wires melts and breaks the circuit 
It is worth rememhenng that the beat generated m a 
conductor of a given resistance increases as the square of the 
amperage If you double the amperes you quadruple the 
heat. This is why power companies transmit current at 
h gh voltages and low amperages Lees energy is d as pated 
in the form ot heat (-hss Electric Light and power ) 
Electricity and Magnetism 
The relation between electricity and magnetism 
is one of the most fascinating aspects of science 
It has made possible luTtherroore the lavish sup- 
ply of electnc power upon which modem life is so 
dependent 

In exploring this field tbe direction of current must 
continually be taken into consideration So we must 
recall the conventional distinct on previoudy ex 
plained between electron movement and current flow 
Throughout the ensuing discussion d rection of cur 
rent will always mean from positive to negative — 
the reverse of electron movement 
In 1820 the famous Danish chemist Hans Christian 
! Oersted proved that an electric current moving 
i through a wire will affect a near by magnet The 
effect is definite and easily tested Hold such a wire 
W front of you with your two hands and let the 
direction of current be 
from jour left hand 
toward youc right Now 
bring the wire close above 
a compass The needle 
of the compass will at 
once set itscll at right 
C «“cVttn« ocraDtia Vwifa ** fln S lps to the wire and 
the north pole of the 
needle will be pointing away from you (Fig 1) If you 
will now contrive to hold the wire in the same way be 
ntath the compass the needle will promptly turn 
around, so that its north pole is pointing toward you 
Examining a Magnetic Field 
To understand the importance of this effect we must have 
dearly in m nd certain facts about magnete By agreement 
among sc entiata the name north pole or po&U ve pole is g ven 
to that end of a magnet which is attracted by the north pole 
of the earth The other end la called the eoulh poU or negatue 
pole The apace surround ng a magnet throughout which ita 
influence can be detected la called its magnetic field And 
Hus influence is commonly described as being due to lines of 
magnaic force that traverse the field Tbe d rect on of these 
I nes of force is assumed to be outward from the north pole 
and inward to the south pole 



Now whenever two magnets are brought near each other 
so that the r magnet o fields can interact they tend to 
arrange themselves so that the lines of force in the two fields 
will be eioving in the same direction In other words the 
north pole of one magnet will point m the d rection in which 
the lines of force of the other magnet run A moment e 
reflect no- shows that tfc. a va tuc&wLy nnntiun way of. atsAmg 
the form si law that uni ke poles attract each other while 
like poles repel each other (See Magnet ) 

If we go back now to our electric current and com 
pass we see at once that when the current is flowing 
through the wire it must be setting up 

§ around the wire lines of magnetic force 
to wl ich the compass needle adjusts itself 
Prom the way the needle points when the 
wire is above it and from its rev ersal when 
j the wire is below it we know tl e direction 
F of those lines of force Perhaps the easiest 

q formula to remember la that if you sight 
along a wire in the direction tn ufitc/i the current is 
flowing the lines of force circle the wire clockwise 
(Fig 2) This is an extremely important rule 
Making a Magnetic Coil 

Tbe tafcpwkvc twee any jainA, siw.% i. tf&gVe tws. 
carry mf, a moderate current is relatively feeble But 
it is evident that if we can concentrate into a small 
6pace all the lines of force throughout a long wire we 
can get a force great enough to be useful This is 
easily accomplished by winding the wire into a coil 
When this is done the lines of force instead of remain- 
ing as small circles around each section of wire tend 
to join together and form a large magnetic field 
circling tho entire coil 
(Fig 3) 

The strength of the 
lines of force around i 
single wire depends upon 
the quantity of current j . 

(amperes) flow ing through Th , 

it When the wire is miosi c Vj'* °* 
wound into a coil of say „*i JSSiat »?.°und it loOwia 
50 turns the effect is 1 * , fl 0 nUi •ed.*'”" 

much the same as if you 

had a single wire with 50 times the amperage flowing 
through it The term ampere-turns denoting the 
number of turns of wire in the coil multiplied by the 
amperes flowing through each, turn is used to describe 
the magnet c strength of such a coil 
It is evident that the arrangement of the turns in 
a coil Will influence the distribution of the magnetic 
field A common form for experimental purposes is 
called a solenoid (from the Greek meaning tube- 
like ) It is usually wound on a cylinder of cardboard 
or bakekte and consists of one or at most a few layers 
of wire arranged like thread on a spool 
■Re taid above that the magnetic lines of force 
around the individual turns of wire in a coil 1 tend to 
join together to form a single magnetic field around 
the coil But not all of them can succeed Many of 
emanating, from the middle wires of the coil 
exhaust their strength and break down, so to speak 
before they can complete the long jo itney around the 
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coil. Tliis is due to the comparatively low magnetic 
permeability of air. The permeability of a substance 
for magnetic lines of force is something like the con- 
ductivity of a substance 
, for an electric current. 
Soft iron is the most per- 
meable in this sense of all 
ordinary materials. If we 
insert into the middle of 
our coil a piece of soft 
iron (Fig. 4), far more 
lines of magnetic force 
will become concentrated 
at the ends of the coil 
and throughout the entire 
field than before, because they encounter less resis- 
tance in traveling through the iron than in traveling 
through the air. The insertion of this iron “core” 
turns our magnetic coil 
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The increased number of dot- 
ted lines indicates the effect of 
the iron core. To determine the 
polarity of a coil, gTasp it in the 
right hand, so the fingers point 
m the direction of current flow. 
The thumb will then be toward 
the north pole. 


into an electromagnet. 
Reversing the current in 
the coil reverses, of course, 
the polarity of an electro- 
magnet. How the soft 
iron core responds almost 
instantly to this reversal 
is explained in the follow- 
ing paragraphs. 

Magnetic Action of 
Iron Atoms 

We have seen that the 
moving electrons which 
constitute an electric cur- 
rent generate magnetic 
lines of force. The atoms 
of all substances, accord- 
ing to the modem atomic 
theory, are surrounded by 
electrons traveling in or- 
bitslike the planets around 
the sun. Each of these 
moving electrons is be- 
lieved to set up lines of 
force in its vicinity. But 
in all atoms except those 
of iron, nickel, and a few 


THE A TOM-M AGNETS 





other magnetic metals,” the revolving electrons seem 
to follow such divergent paths that the lines of force 
they set up cancel one another. Those revolving 
around the iron atom, however, appear to be moving 
more or less m the same direction, and the result is to 
turn each atom into a tiny electromagnet. 

In an ordinary piece of soft iron thes°e atom-magnets 
are pointing in every possible direction, just as would 
happen if you threw a large number of small bar 
magnets down on top of a table. But when the piece 
of iron is put into a magnetic field, like that of our 
coil, the atoms straighten out along the lines of force 
and add their effect to the total. The accompanying 
pictures (Fig. 5 and Fig. 6) show models specially 


designed to illustrate this action. In soft iron tie 
atoms are loosely packed and lose their regular 
magnetic pattern as easily as they acquire it. Those in 
the core of an electromagnet whirl end-for-end tie 
instant the current is reversed. Hard steel, with its 
closely packed atoms, acquires magnetism less easily, 
but the effect is more permanent. 

How Magnets Produce Currents 
We have just seen how an electric current can be 
used to produce a magnet. At the beginning of this 
article we saw that a magnet can in turn produce an 
electric current. Let us examine briefly the mecha- 
nism of the latter effect. It takes place, as we know, 
when a wire or other conductor motes through a 
magnetic field. The result is the same, of course, if 
the magnetic field moves while the wire remans 
stationary. The essential factor is that the wire and 
the lines of magnetic force shall cut across each o'} a, 
for if the wire move 

rN A PIECE OF IRON lengUnrise through ft* 

field or if it moves in th 3 
same direction as thelinfc 
of force, no current i= 
generated. 

The current generated 
when a conductor cub 
across lines of magneti 1- 
force is called an induced 
current. The principle of 
electromagnetic induction 
were discovered in 1831 to 
Michael Faraday. That 
same year, Joseph Henry 
who had been working in- 
dependently on the prob- 
lem, made many impor- 
tant additions to Fara- 
day's results. 

The direction of an 
duced current and the 
forces that cause it are 

best understood by exam- 
ining Fig. 7, where we see 
the cross-section of a wire 
moving upward through 
the field of a magnet, i 
was Faraday’s suggestion that we think of the b ne -^ 
magnetic force that pass from the north pole a - 
south pole of a magnetic field as resembling inVl3 
rubber bands that would 
stretch up around the wire as 
we see them doing for a con- 
siderable distance before they 
break and reform again below 
the wire. Now the crowding 
together of the lines at the 
top of the wire produces a 
partially circular field around 
it in which the direction of the 
lines is clockwise. Look back 


Effect of a 
across a magnen 



n 1 Ji- i i . a . F 1 3 V s ' L 1°. which small magnets suspended on pivots 
iVmt nn ®agnetued piece of soft iron. They 

Sf a r ?? dom directions. Fig. 6 shows the effect 

?? the p ! ec ', of won. The atoms line np, their 
south poles toward the north pole of the big magnet. In this con- 
dition the piece of iron becomes itself a magnet. 
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at Fig 2 an<l J ou see that clockwise lines of force are 
tfie result of a current moving away from, you m the 
direction of your gaze In the case of Fig 7, the clock- 
wise lines of force are the cause of a current moving 
in that same sense As soon as the induced 
current begins to flow, it produces lines o! 
force that coincide with tha^e that induced 
it A quick way of determining the 
direction of an mduced current without 
the need of reflection, is the “three-finger 
rule ” With the right hand held as in Fig 8 point the 
thumb in the direction in which the wire is moving 
across the magnetic field, the index finger in the direc- 
tion of the lines of force, and the middle finger will 
point in the direction of flow of the mduced current 
The Field Resists the Wire's Motion 
The amount of current induced in a wire will depend 
upon the number of lines of force the wire cuts per 
•econd Therefore the more numerous the lines of 
force (that is the stronger the magnetic field) and the 
faster the wire moves through that field the greater 
mil be the current Also, if instead of a single wire 
we move one side of a coil through the field we 
increase the current in proportion to the number of 
turns of wire w the coil 

It might appear, then that all we need to produce 
a boundless supply of electricity is some device for 
sending wires whizzing through magnetic fields One 
thing interferes with this vision of ‘ free power " The 
greater the current induced in a wire moving through 
a magnetic field, the more force is required to push it 
through The lines ol lorce in the field and the lmes 
of force produced by the mduced current are moving 
in the same direction and hence tend to thrust each 
other apart, just as two bar magnets laid side by side 
with their poles pointing m the same direction wfll 
thrust each other apart This principle is known as 
bens’ a law It explains why we have to hitch powerful 
engines to the generators that produce our electricity. 
And the more electrical power w e wish to draw from 
(hem, the more mechanical power we have to apply 
1 The reader should turn to the article on Electric 
Generator and Motor to familiarize himself with 
[ further practical details in this field 

Peculiarities of Alternating Current 
Much of the current m practical use in the world 
\ u ol the type called alternating (abbreviated AC). 
Ibis is simply a current that reverses its direction of 
flow at rapid intervals Starting from zero it increases 
• to maximum m one direction, and decreases until it 
; returns to zero, then it increases to maximum in the 
; other direction and returns once more to zero. The 
- complete movement just described 13 called a cycle, 
l consisting of two alternations 
| Why alternating current is easier to produce than 
direct current (D C ) is made plain in the article on 
Electric Generator and Motor Here we wfll merely 
t- examine gome of its peculiar properties 
' A moment’s thought will make it evident that 
, w hen a current is increasing in a wire, the magnetic 
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lines of force around the wire are increasing also- 
spreading out, so to speak, into the surrounding space , 
and that when the current is decreasing the lines of 
force are drawing in again Around a wire carrying 
an alternating current, therefore, lines of force are 
continually expanding and contracting 
If we place another wire close beside this first wire, 
lines of force will be continually cutting through it, 
first in one direction and then in the other, although 
neither wire is moving We know from our foregoing 
examination of electromagnetic induction that this 
will result m Betting up an induced alternating current 
m the second wire The same will hold true m greater 
degree if a coil of wire is placed beside another coil in 
which an alternating current is flowing Upon this 
principle are based the induction coil and the electric 
transformer (ace Transformer) 

Self-Induction and Inductance 
What is called self induction takes place within a 
single coil when an alternating current flows through 
it For the expanding and contracting lines of force 
around any one turn of wire in the cod are rutting 
through neighboring turns The tendency of this 
Bclf induction is to set m motion a current which, in 
accordance with Lena’s law, will oppose the move- 
ment of the first current When the first current is 
increasing in either direction, sell induction will tend 
to hold it back, and when it is decreasing, self induc- 
tion will tend to make it continue to flow In brief, 
self induction gives the current a kind of inertia 
Self induction cannot, of course, actually produce 
a reverse current, but it does produce what is called 
a “back voltage” or "counter electromotive force” 
which decreases the forward flow of current The 
amount of back voltage in a coil depends on the 
number of turns of wire, their arrangement, the 
quantity of current flowing, and the rate of change 
The result of these factors is the inductance of the cod 
The Operation of Condensers 
To understand the next peculiarity of alternating 
currents, let us first consider what is going on in 
Fig 9 The positive charge on ball A causes a negative 



contact with the ground But as the negative chaTge 
on B begins to grow, it helps in turn to increase the 
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positive charge on A, since it tends to repel the 
electrons rema inin g there. This reacts once more on 
B, and so on until A accumulates a larger positive 
charge and B a larger negative charge than would be 
possible if each of them stood alone. 

This method of increasing a charge in a body is called 
electrostatic induction ; and the tiro balls constitute together 
what is known as a condenser. Their joint action is to con- 
centrate or “condense” an excess of electrical energy into a 
given area. The measure of energy that a given condenser 
will accumulate is called its capacity. For practical purposes 
condensers are usually made of fiat plates parallel to one 
another. This increases the interaction between them. 

If a condenser is connected to a source of direct 
current, the current will flow into it until the capacity 
of the condenser is satisfied and will then cease. 
Not so if an alternating current is used. The latter 
will surge in and out of the condenser, first from one 
direction, then from the other; and the amount of 
current that will flow in the circuit will depend largely 
on the condenser’s capacity. 

Consider Fig. 10, disregarding for the moment the 
purpose of the coil (I). If the condenser (C) is large 
enough, the lamp (L) will bum, even though the 
continuity of the circuit is broken by the condenser. 



a.c.generatorig) condenser action 

F'9-'° Fig. 1 1 

The position of the various units in this circuit could be reversed 
without materially changing the results described. 


Although no actual current can flow across at that 
point, the attractive and repulsive force of the current 
(the electromotive force) does bridge the gap. 

tVe may compare a condenser to a circular chamber (Fig 
XI) divided across the middle by a diaphragm of sheet 
rubber, forming two compartments (A and B). The A.C. 
generator may then be compared to an air pump Srst drawing 
air out of one compartment and driving it into the other 
then reversing its action. VThen the air is moving in the 
direction indicated by the arrows, the diaphragm is not only- 
being pushed to the left by the pressure in compartment B 
but is also being draim in the same direction by the suction 
in compartment A, so that it bulges to the’ limit of its 
capacity. When the pressure-suction is reversed, the 
diaphragm bulges simila rly in the opposite direction. 

But here is an important point to notice. When the 
reversal of pressure takes place, the movement of air out of 
compartment B and into compartment A is speeded up at 
first fay the fact that the diaphragm is stretched and wants 
of itself to return to the midpoint of the chamber So up to 
that midpoint (and a little beyond, because of its momen- 
tum) it helps to drive the air out of B and to draw it into A 
Condensers play much the same clastic part in circuits. 

We are now prepared to understand the contrasting 
influence m an A.C. circuit of an inductance (coil) 
and a capacity (condenser). In Fig. 10, for example 
when the curaent starts to surge back into the left 
side oi the circuit, the inductance (I) with its effect 
of inertia tends to slow ,t down at first, but once it is 
flowing tends to prevent it from stopping. The 


capacity (C), on the other hand, with its elastic effect, 
tends to speed up the surging current at first; but 
after it has crossed beyond the zero point in the 
opposite direction tends to slow it down. 


Uses of Inductance and Capacity 
These two opposing tendencies are applied in many 
useful ways to A.C. circuits. Between them they 
determine the frequency (number of cycles per second) 
which will pass most readily through a circuit. Tfr 
is made plain in the following comparison. 


Vie know that if a piece of spring steel is clamped in 2 
vise and then is bent and suddenly released it will oscills** 
back and forth at a fixed rate. This rate is called its rat<rd 
vibration period, and is determined by the mass (inertia) o' 
the spring, which as it increases tends to slow down the rs‘e 
of vibration, and by the elasticity which, as it increases, tends 
to speed up the vibration. It is, of course, possible for ta 
outside force to bend the spring back and forth at someetber 
rate than its natural vibration period; but the nearer vs 
approach to the latter, the more help we get from the spnnr. 

Alternating current circuits likewise have a natard 
vibration period determined largely by the total indactan'e 
and capacity in the circuits. The nearer the frequency of the 
current that is to pass through a circuit comes to the circuit 2 
natural period, the more easily it will be transmitted. 


When the natural vibrating period of a dreuit 
and the frequency of the current passing through it 
are exactly the same, they are said to be in re-tor.arcc 
with each other. This is important in the “tuning’ 
of radio transmitting and receiving sets (tee Ead»). 

Another application is in ordinary long-distance 
telephone work. A condenser effect is inevitably pres- 
ent between the transmission wires and the ground, 
and this tends to establish a resonance that "'ill mag- 
nify certain sound frequencies that pass over the "W 
and diminish others, resulting in what is called ‘'dis- 
tortion” of the message. By inserting into the Un- 
suitable inductances called “loading coils,’ 
undesired resonances can be eliminated. 


the 


Here are some facts to remember about condenses: 0 
avoid excessively large condenser plates, most condcns^ 
are made of two sections of several plate3 each, which 
interleaved with some dielectric material (defined earner la- 
this article) between them. Mica is the dielectric comnKT / 
used for small condensers. The closer the plates are to 
another the higher is the capacity, so the mica is made as t*^ 
as is possible without incurring the danger of a spark breac-^ 
through it. The higher the voltage across the condenser, ^ 
stronger must be the dielectric strength of the 
between the plates. The term dielectric constant apphss , 
ability of a substance to transmit the lines of e.ec 
attraction and repulsion (not to be confused with 
lines of force) between the condenser plates. So the ms ^ ^ 
used between the plates may increase or decrease t~.c ce- 
de user’s capacity. The dielectric constant of air is onlv a 
one-third that of mica. g a. 

The unit of capacity is the farad , and is ^ 

capacity in which a charge of one coulomb will proco 
potential difference of one volt. It is far too large a urn ^ 
practical use. The microfarad (one-millionth of a fam ^ 
the usual unit- The unit of inductance is the henry. " 
henry will produce one volt of counter E- M- T- 
rate of change in current flow is one ampere V* 

It is evident that the inductance of a co3 adds ^ 
effective resistance. In other words, an alternating ^ 
has greater difficulty getting through a coil than a 
current. For this reason the application of Ohm s 
alternating circuits is often complicated. 
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The Men IVho Discovered Electricity’s Secrets 

TXfHEN Thales of Miletus, one of the Sewn Wise a Orman clergyman, E G von Kleist, and a 
Men of Greece (about 600 b c.) noted that amber, professor in the University of Leyden Pieter 
jet, and a few other substances, had the power when van Musschenbroek, conceived the same idea mdc- 
rubbed of drawing to themselves bits of leaves, straw, peedently The first ‘ Leyden jar" consisted simply 
or feathers, he made the first discovery of electricity. 0 f a glass vessel filled with water, which was charged by 
Pliny the Elder, a Roman frictional methods Later, 
who wrote a famous ‘Nat- Sir William Watson (1715— 
ural History’ in 70 ad, 1787) and Dr John Bevis 
tells of similar experiments, (1695-1771) improved 

andalsoof painful "shocks” it to the form still used 

felt by persons who touched m classroom demonstra- 
ble torpedo-fish It did not tions, consisting of a glass 
occur to him that both jar coated inside and out 
phenomena were due to with tinfoil, and capable 
the same cause of accumulating a heavy 

There was little except charge on the inner coat- 
scattered and useless infor- mg when the outer coating 
OTTO VON cuericke mation until the 17th cen- bears an opposite charge 
ia*nator Electric tury Then Dr William Watson demonstrated 

Gilbert (1540-1603), phy- that gunpowder could be 
sician to Queen Elizabeth, wrote ‘ De Magneto’ tolling exploded and alcohol ignited by a spark from a charged 
of many experiments with lodestones and the mag- Leyden jar His most important experiment was that 
netic compass He showed that the attractive force i n which he found that electricity seemed to travel 
of amber, jet, wax, glass, and other substances when almost instantaneously to the end of a two-mile wire, 
rubbed was not magnetic This attractive force he Franklin's Great Experiments 

called "electnc,” a word derived from the Greek In 1753 Benjamin Franklin brought America into 
name for amber (elellrtm). the history of electricity by his famous experiment 

The First Electric Machine Invented With the kite Franklin had observed an important 

Otto von Guericke (1602-1686) mayor of Magde- fact — that electricity is most easily discharged from 
burg, Germany, earned a place in the history of and collected by points — and desired to prove the 
electricity by inventing the first electric machine, a identity of electricity and lightning by collecting the 
sulphur ball mounted on a shaft and rotated by a latter in a Leyden jar Accordingly he flew a silk- 
handle while rubbed by the operator’s hand, thus covered kite, surmounted by a pointed wire to collect 
producing electric sparks He also discovered that the electricity, dunng a thunderstorm The wet 
Hcctnfied objects touched to non-electnfied ones kite stnng, conducting the electricity, was insulated 
transfer some of their electricity. from his body by means of a length of dry silk ribbon, 

Stephen Gray (1696-1736) showed that some sub- and a door key was suspended at the end of the wet 
stances are conductors of electricity and others are string Soon electricity was conducted downward so 
not He suspended athread that when Franklin brought 
800 feet long by loops of his knuckle near the key a 
Bilk and sent over it a cur- spark flew out On that 
rent of electricity produced memorable diy in June 
by rubbing glass 1752, Franklin collected 

In France, C F de C. enough electricity to charge 
du Fay (1696-1739) was a Leyden jar, and his later 
first to distinguish between experiments proved that it 
what we now call positive was in all respects the 
and negative charges He same a3 electricity pro- 
believed these were due to duced by friction This 
two different kinds of elec- experiment suggested the 
gal vani tncity and originated the lightning rod to Franklin 

term “ vitreous" for the later he was able to 
I0f positive and "resinous” demonstrate that some 
for the negative He found that objects charged with clouds have positive and some negative electric 
the same "kind” of electricity repel each other, but charges (see Franklin, Benjamin, Lightning) 
attract objects charged with the other kind Following Franklin, many experimenters added to 

Up to this tune no one had succeeded in making and the sum total of knowledge bit by bit John Canton 
storing up electricity for use at wilL But about 1745 (1718-1772), an Englishman, discovered electrostatic 
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electricity — 

induction, by which an electrified body produces an 
electric charge in another insulated body. Francis 
Aepinus (1724- 1S02), a German professor, extended 
Fr anklin 's theory to account for magnetism. Others 


discovery, which provided the means for swift advance. 
Two Italian professors discovered a means for pro- 
ducing a steady, powerful current of electricity. 

Luigi Galvani (1737-179S), a professor of anatomy 
thought he had discovered a means of produce; 


.Z. . n 

torpedo fish are shocks of “animal electricity, by- 
electricity manufactured in touching the nerves of a 


/* 

the animal’s body. dead frog with dissimilar 


( 

The eccentric Henry metals. Count Alessandro 


- * r * 

-- - if 

Cavendish (1731-1810) Volta, professor of physics, 


t 

lived only for scientific re- thought that the frog mere- 


* - \7 

•"it x, - 

search and was even indif- ly provided moisture, and 


* y 

ferent to the publication of solutions of salts or acids 



his important findings, would do as well. He de- 


T<1 "/ Tgfcw. 

some of which remained un- veioped his idea brilliantly- 



known for many years after into the first electric bat- 


_ > flRl / 

his death. He discovered tery (see Battery-). 



JAMES C. MAXWELL 
Father of the New Wave 
Theory 


the law that the force of 
electric attraction between 
bodies varies inversely’ as 
the square of the distance separating them. This was 
called Coulomb's law, named for the French engineer 
Coulomb (1736-1S0G), who worked out the law in- 
dependently a little later. Cavendish also anticipated 
by’ nearly 50 years the discovery’ by Georg Simon Ohm 
(1787-1854) of the fundamental law of electric flow, 
known as Ohm’s law. 

Coulomb’s mathematical studies of the Laws which 
express the actions of electrostatic forces proride a 
logical close for this initial period of study- and experi- 
ment. It had brought understanding to the view- 
point, developed largely by- Watson and Franklin, 
that electricity’ was some sort of mysterious fluid. Two 
kinds had been identified experimentally — vitreous, 
produced by rubbing glass with silk, and resinous, 
produced by nibbing resin with wool or fur. But Wat- 
son and Franklin thought that perhaps only one kind 
existed, and was present in 
all bodies. In normal 
amounts, it was neutral — 
that is, it produced no elec- 
trical effects. But friction 
could transfer it from place 
to place. This left a defi- 
cit ( — or negative charge) 
in one place and an excess 
(+ or positive charge) in 
the other. Electrical effects 
were caused by the tenden- 
cy of the excess to make 
good the deficit. Franklin 
identified the vitreous 
charge with ~ and the resinous with — , although he 
acknowledged that no basis for the choice existed. 

Galvan!, Volta, and Current Electricity 
This view is curiously prophetic of the modem 
theory, based upon electrons, as explained earlier in 
the article. It might also have been a dead end for 
advance of knowledge, as long as experimenters were 
limited to working with frictional devices. But the 
first year of the 19th century brought a revolutionary- 



WILLIAM THOMSON 
Explorer in the Great Field 
of Electrochemistry 


These discoveries fore- heinrich hertz 
shadowed the great link For wv “less Teiertpbj 13 
that was to be established 
later between chemistry and electricity’. William 
Nicholson (1753-1815) in 1800 decomposed water by 
the voltaic current into oxygen and hydrogen. Sir 
Humphry’ Davy- (1778-1S29) later discovered the ele- 
ments potassium and sodium by electrolizmg fused 
potash and soda. 

The steady-, powerful current which the battery 
could provide also opened the way for other 
eries. In 1S01 Davy discovered the principles of the 
arc light. A few years later other experimenters 
uncovered knowledge which led in time to electnc 
generators, motors, and other electrical machinery. 

Magnetism Linked with Electricity 

In 1S20 Hans Christian Oersted, professor of natu- 
ral philosophy at the University of Copenhagen, con- 
firmed the suspected relationship between electricity 
and magnetism by announcing his discovery of 
deflection of a magnetic 
needle by an electric cur- 
rent. The significance of 
this discovery was recog- 
nized immediately- by 
others. The French acade- 
micians Andre Marie Am- 
pere (1775-1836) and D. F. 

Arago (1786-1853) an- 
nounced the fundamental 
laws of electrodynamics, 
which was to give the world 
in later years the electric 
motor, the telephone, and 
many other inventions. _ ... 

A few years later an Englishman, William Snug ^ 
constructed an electromagnet; it was imp™' r 
the American physicist Joseph Henry (179< 
thus inventing in principle the electric telegrap i 
though another American, S. F. B. Morse l u 
1872), perfected it. , -4 

Michael Faraday (1791-1867), an English chc n - • 
like his master Sir Humphry Davy, attacked e ^ 
cal problems with tremendous imagination and 0 



SIR J- J- THOMSC* 

Father of the Electro- 
Theory 




years made many important discoveries in electro- 
magnetism In 1831 he discovered the principle of 
the induction coil (tee Transformer) and of the electric 
dynamo (see Electric Generator and Motor) He 
demonstrated that electricity, no matter what the 
source, is identical in nature 
William Thomson, who later became Lord Kelvin 
(1824-1907) brought precision and order into electrical 
science and linked firmly its principles to those of 
chemistry and physics To him may be ascribed much 
of the development which made possible the sub- 
marine cable (ace Cables) 

Maxwell and (he Electromagnetic Theory 
James Clerk Maxwell (l%3l 1879) rejected the idea 
that electricity exerted a ‘ pull ’ across empty 'pace 
Electric stresses and strains according to his theory 
produce wave motions in the ether of space, and he 
was thus led to investigations which pointed the way 
for wireless telegraphy and telephony Maxwell 
showed that electric phenomena display mathematical 
relations corresponding to the phenomena of light 
and he inferred that light heat and electric waves 
are of much the same nature (tee Radiation) 

Hemnch Rudolf Hertz (1857-1894) professor of 
physics in Karlsruhe, Germany, became interested in 
Maxwell s theones and succeeded in producing elec- 
tromagnetic waves, later called Hertzian, or radio, 
waves He demonstrated that these waves, like light 
waves, are transverse They can be reflected, ref ract- 
«d, and polarized He measured the wave length of 

HARNESSING ELECTRONS to 

pLECTRlG LIGHT AND POWER When a city is cut 
off from electnc power for any length of time, a 
state of emergency exists Police and fire protec- 
tion are hampered by unlighted streets Reservoir 
water cannot be purified and refrigerated food begins 
to rot Office buildings, mills, and factories must 
close down, and hospitals are seriously affected Pa- 
tients kept alive by electric equipment might die be- 
fore independent batteries are put to work 
The list of tasks done by electric current is almost 
endless In the United States more than 85 million 
tons of coal are u=cd each year to generate current 
Almost 47 million barrels of oil about 35S billion 
cubic feet of gas, and huge quantities of falling water 
®re also required 

Electricity is actually a flow of electrons, and there 
are different ways to measure this flow A i ott is the 
expression of its intensity or pressure An ampere 
m<usures the amount of current An ohm indicates 
the resistance offered by the wire that carries the 
current The amount of electnc power consumed by 
a lamp is expressed in ualts (volts times amperes) A 
is 1 000 watts The unit of measurement for 
the amount of work done by electricity is a lilouatt- 
W, or 1 000 watts of power used over a penod of 
one hour 

To most people light seems to be the most impor- 
tant use of electnc current, smee it affects them so di- 
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these electromagnetic radiations and found them to be 
less than a meter. Hertz’s contnbution paved the way 
for the practical development ot radio, started by 
Gughelmo Marconi (1874-1937), and continued by 
tv host of investigators and inventors (see Radio). 

Growth ot Election Theory 

Many of these men have contributed to the elec- 
tron theory Far aday s theories contained a hint of it, 
Maxwell used the phrase “a molecule of electricity", 
George Johnstone Stoney called the as yet undiscov- 
ered ultimate unit of electricity an electron ” It was 
Sir J J Thomson (1855-1940), professor of expen 
mental physics at Cambridge, who measured the mass 
wad determined the electric charge of the particles 
in cathode rays (see Electrons and Electronics, X- 
Raya), and identified them with the ultimate particles 
of electricity now known as electrons. 

The contributions of some men have earned for 
them the popular title of 1 wizards," men such as 
Alexander Graham Bell who invented the telephone 
Thomas Alva Edison who invented the electnc light, 
Nikola Tesla who devised the alternating-current in- 
duction electnc motor, and William Roentgen, the 
discoverer of X rays 

There are many others less widely known, who have 
been responsible for the invention and development of 
the electnc street-car, the wireless telephone, turbo- 
dynamos, electrochemical methods— a few of the 
inventions of the mighty host of diligent workers who 
have given the world gifts of untold value 


Get POWER, LI GHT, and HEAT 

rectly More than 90 per cent of the homes in the 
United States are now electncally lighted, and cur- 
rent is av ailable to still more Almost every daylight 
activity is possible on the darkest night, thanks to 
electnc light 

The Carbon Arc Light 

Electricity was little used as a source of light 
until late m the 19th eentury The first electric light 
was an arc lamp This was invented by Sir Humphry 
Davy as early as 1801 but his lamp was not practical 
for commercial use It was not until 1878 that C P 
Brush perfected an efficient arc tamp \\ ithin a few 
years Brush lamps were being used to light streets 
and lactones 

In the carbon arc lamp there are two sticks, or 
electrodes, of hard carbon through which the current 
flows These conductors are in contact when the cur- 
rent is turned on Then they are pulled apart and a 
brilliant white flame, or arc, forms between them 
Most of the light, however, comes from the mean- 
descent bps of the carbon 

Still among the most bnlhant of artificial lights, 
these lamps make excellent military searchlights The 
motion picture industry uses them for lighting studios 
and projecting film on screens Doctors use the ultra- 
violet rays these lamps generate Their high tempera* 
ture makes arcs impractical for small lamps for they 
need constant adjustment and replacing 
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The Cooper-Hewitt mercury arc lamp, based upon 
the principle that an electric current passing through 
mercury vapor inclosed in a vacuum tube produces a 
brilliant glow with no red rays, was brought out in 
1901. This lamp was admirably suited to photography 
and to the lighting of printing plants, and other places 
where glare would be trying on the workers’ eyes. It 
has never been found practical for general illumina- 
tion as it produces unnatural color effects, and has a 
delicate and costly structure. Aside from its light- 
giving qualities, the mercury-vapor arc is the most 
powerful source of ultra-violet rays, provided it is 
inclosed in a fused quartz tube in- 
stead of the ordinary glass, through 
which the rays cannot pass. 

Between 1878 and 1880 Thomas 
A. Edison and Joseph W. Swan per- 
fected practical incandescent lamps. 

Edison’s main problem was the 
finding of a suitable filament, or sub- 
stance fine enough to heat up and 
glow with a current of moderate 
power. It had to stand a high tem- 
perature without melting; and it 
had to be rugged enough to endure 
mechanical shocks. After long 
experiment he produced a suitable 
filament by carbonizing cotton 
thread, for which he later sub- 
stituted carbonized bamboo fiber. 

Imprisoned In a Vacuum 

This filament had to be inclosed 
in a vacuum, for it would have 
burned up in the presence of air. So 
Edison designed an all-glass bulb 
with a small projecting tube. After 
the air had been pumped out 
through it, this tube was melted 
shut. The Wo wires fastened to the 
carbon filament passed through 
air-tight sealskin the base of the 
bulb. These had to be made of a 
metal which, when heated, expanded 

the same amount as the glass 
Otherwise, when the whole bulb 
became hot the seals would break. 

Platinum was at the time found to 
be ' tbe onl y metal suitable for th, c 

The carbon filament had one disadvant^^^n 
apart rapidly when heated by a current to 
glow required for maximum lichf^ re the whlto 
this reason, the old cX^lS, S For 

yellowish illumination. Various ° aly a 

chemical stability and high melting • *° f greater 

" i K te pC° h “ 

At iength LaSm thl m'dlrafikmeot’ot fl 
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and thinning itself down until it “bums out,” mean- 
while blackening the inside of the glass. To minimize 
this trouble, gas-filled lamps were devised in 1913. 
Inert gases, such as argon or nitrogen, or a mixture 
of the two, which will not attack the tungsten chem- 
ically even when the latter is white hot, are suded 
into the bulb after the air has been pumped out. The 
pressure of this gas partially prevents the tungsten 
particles from leaving the filament, thus allowing it 
to be raised to a hotter, brighter glow. 

In virtually all the present vacuum-type (Mazda 
B) lamps as well as in the gas-filled (Mazda C) lamp-, 
the filament is wound into a aery 
fine spiral, and mounted in this 
compact form to better maintain 
its heat. The fine metal brackets 
that support the filament in the 
vacuum lamps are made of tung- 
sten, in the gas-filled lamps of mo- 
lybdenum, which has almost as high 
a melting point as tungsten and 
better mechanical properties. The 
sections of the lead-in wires, which 
carry the current to the filament 
supports, are no longer made of 
expensive platinum, but of a cop- 
per-plated nickel alloy that matches 
exactly the heat expansion of 
glass. The base of the lamp is made 
of brass to v’hich the lead-in wires 
are soldered or welded. 

One of the latest major lighting 
improvements was the introduction 
in 1925 of the inside-frosted lamp 
It diffuses the light with little loss 
from internal reflections and per- 
mits a standardized method of 
manufacture which has greatly 
lowered the cost of lamps. 

An Amazing Mechanical Feat 
The manufacture of the standard 
household lamps is one of the tri- 
umphs of automatic machinery 
There is, for example, a sing' c 
mechanism into which bulbs, tubes, 
rods, filament wire, support wOTi 
bases, and packing material are fe 
Out of it come finished lamps, exhausted or air-sealed, 
marked, tested, wrapped, and packed in a case read) 
for shipment. 

produced 
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A tremendous variety of other lamps is - . 
They range from the huge beacon lights used at air- 
ports, to the tiny bulbs on the end of the physician = 
gastroscope or sinuscope, with which he can look down 
a patient’s throat into his stomach or explore c 
sinuses of the head. A powerful beacon of more t an 
2,000,000,000 candle power lights the sky of Chicago 
guiding aviators in their flights over the city, 
airports there are whole batteries of powerful fig “ 
-rotating beacons of several million candle P off 
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LAMPS ARE MADE IN A HOST OF TYPES 



that can be seen in all d rect ona bound 
ary 1 ghts to show the size and shape 
of the field green lights to ind cate 
the best approaches red l ghts to mark obstruct ons 
and floodlights to illuminate the field Floodl ghts 
are also used lor nighttime sports events and at 
sites where construction work must be done at night 
They are even used to ilium nate the outside walls of 
skyscrapers for decorative effect 


Lamps by the Billion 
The Un ted States leads the world in the manufac 
ture of electnc-Ught bulbs Its factories turn out 
nearly 2 b Ikon lamps every year More than 600 
mill on of these lamps are intended for general il 
himinat on (15 to 150 watts) and nearly 400 million 
«e Christmas-tree bulbs Large vsttage lamps of 
various kinds account for about 250 mill on of the 


same amount Flashlight bulbs and 
similar types number more than 200 
mill on and photographers flash 
bulbs come close to the same figure 
The United States exports about 
4 per cent of its total production 
of electric lamps The next big pro- 
ducer is the Un ted Kingdom Its 
output is about one-fifth that of the 
United States 

Advances In Lighting 
1 Engineers have developed many 
* types of bulbs besides the mean 
n descent One of the most efficient is 
the vapor lamp which operates with 
ionized vapor or gas (see Ions) Filled 
w th sodium vapor these lamps pro- 
vide inexpensive 1 ght for highways 
Mercury vapor is even more use- 
ful It lights highways factories 
televis on studios and canals and 
locks Its intense light hastens chem 
ical action and so it is used to pre- 
vent wool shrinkage and to make 
flowers grow at n ght The torch of 
the Statue of Liberty is lighted by 
mercury vapor lamps 

Lamps filled with rare gases such 
as neon and krypton provide air 
port fog lights and advertising il 
lummation Some of these tubes are 
coated inside with material which 
fluoresces when Btruck by ultravio- 
let rays from the glowing vapor in 
the tube (tee Light) Fluorescent 
lamps furnish what is called cold 
light They gve one-fourth the 
heat and provide several times the 
light of filament lamps using equal 
power Since the light comes from a 
long tube as pictured on this page 
it is soft and free from glare 
Engineers and scientists have 
learned to improve illumination and 
to protect eyesight by indirect light- 
ing They have des gned bulbs and 
reflectors vhch diffuse lght by direct ng it first 
against walls and ceilings This breaks up direct rays 
and does much to prevent harmful and disagreeable 
glare (see Lighting) 

Electric Power Production 
There were only 59 consumers of electric power in 
18S2 when Edison established the first central gen 
erat ng system of the United States in Ne v York City 
Today more than 40 mill on Americans buy electric 
power To meet this demand 4 000 central power 
plants throughout the co intry can generate more than 
60 million kilowatts at one t me In an average year 
they produce more than 300 billion k lovatt-hours 
These plants aie operated by private companies by 


total product on and automobile lamps for nearly the cit es or by the Tederal government Steam engines 
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plectricity are indicated by numbers in 
Steps »8«« _ S Coal (1) is hoisted to a hopper (2) 

the small dl ?^ a “*Va oulverizer (3). Then hot air blows it 
So tteboiler%. Beat? makes steam in water tnbes (5), and 


the steam drives a turbine C6)- This ^ ose d steady bo n«- 
which produces electncity. b d bac K 1“ *.?, boilt 

to water in a condenser (S) (of to preheat it 

But some passes through a heater W 
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or turbines, Diesel engines, or water turbines are 
used to drive the generator in these plants Coal 
or oil is used in steam units, and light oil in Die- 
sel plants. Not all electric power is generated at 
cential stations, however Generators, run by various 
means, supply electricity to automobiles, tiains, and 
ships Storage batteries are often used in connection 
w'lth these portable units 

Where falhng water is available, central plants use 
hydroelectric power These plants account for 
perhaps one-tiurd of the nation’s current (see 
Water Powei) Regaidless of the source of powei, 


HUGE “PUMPING 


STATION” FOR ELECTRIC POWER 



/ — ■ — 1 — — — 1 — — — — • — • — - -■ — • — — r . 

Those giant transformers in the center act like pumps in a water supply. They “stcD ud” 

£?„ P ^ re v 0 v the current t0 132 I 000 volts so that it can be sent on long journeys over 
tSiin vares. The ^ores ore earned across country on those steel towers. Note the bit' 
insulators that hold the wires away from the steel framework! Mo? cirrait breaker 
(switch) stands at the left This station is situated near Chicago, 111. 

however, all plants use the same methods of trans- 
mission and distribution. 

In most of these stations generators produce al- 
ternating current at 2,000 to 14,000 volts. To send 
tins over a great distance, step-up transformers raise 
it to from 66,000 to 220,000 volts or more. Current 
at high voltages can be sent over fine wires that offer 
little resistance. Thus less pow er is lost through heat. 

These wares run across country in cables supported on 
high steel towers. 

As the current neare its destination it flows into 
a substation. There it is first reduced to 22,000 volts 
for mdustrial consumers, then to 4,000 or 2 300 volts 
for transmission through city wires. A small step-doum 
transformer attached to a pole or underground conduit 
cuts the current further before it enters a dwelling 
Voltages for household use are 110 and 220 116 siTri 
230, or 120 and 240. When direct instead’ of alter- 
nating current is required, a rectifier in a near-bv 
substation makes the change. 

As the wires enter a home they pass through a uatl- 
hour meter, which measures the amount of energy used. 


This can be read in kilowatts from four clocklike 
dials on the face of the meter. The wires may then 
tiavel to a main distribution center. Several circuits 
branch out from this for ordinary use, and there are 
usually additional circuits to supply high-wattage 
appliances. Wheie a water heater or range requires 
220-volt current, a special circuit is used. Either 
fuses or magnetic circuit breakers guard the circuits from 
overloading. Without this protection, wires could be- 
come hot enough to start a fire. In some modem 
installations several small distribution panels are 
used instead of one central panel. Each panel then 
serves one separate section of 
the house. 

Handling “Peak Loads” 
Electric plants must sohe the 
pioblem of the “peak load,” or 
maximum demand for current, in 
the localities they sene. For 
example, Wilmington, Del , is an 
industiinl center that needs max- 
imum power in daylight hours; 
Atlantic City, N. J., a resort, has 
a peak load at night Before long- 
distance tiansmission of power 
became practical, each city 
needed enough equipment to sup- 
ply the peak hours. Today ' super- 
power chains” enable these sta- 
tions to serve Wilmington by da> 
and Atlantic City after dark. 

The chain of plants in and 
around New York City represents 
the greatest concentration of elec- 
tric power in the world. If one uni 
breaks down, others immediate^ 
take up the load. During the fir; 
World War, before they nere in- 
terlocked in this way, the system 
once broke down completely. The roar of an explosion 

in a munitions plant woke thousands of people t e ) 

all switched on their lights at the same time an 
overloaded the system. _ . , 

There are now many other precautions ngai - 
overloading. For example, automatic detectors a 
nounce the approach of storms that may dar en 
city and create a demand for more power. 

How Industry Uses Electricity 
Electricity gradually caused a new industna r 
Iution. When electrical devices could be subs i 


for the steam engine in the factory, far more e c 
production became possible. Vastly different mac 1 
could be combined into one single operation, con ^ 
uous and automatically' controlled. This produc 
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ted as 


uniform quality' of materials and made mass pr 
tion possible. Working conditions also improve 
standards of production rose. . t or 

Factories that had used central steam engine 
pow er vv ere crisscrossed by' a maze of w aste u ^ 
dangerous moving parts. These included line a 1 


countershafts, pulley's, and belts at every turn 
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tv as replaced by separate motors on the various 
machines The separate motors could be regu 
lated as des red whereas a central steam en 
gme could run only at its own rate or rates 
Electrically powered machinery also was fast- 
er smoother and more economical for e\ ery 
kind of operation Whether it 13 as large as a 
room or as small as a thimble the electric 
motor has only one moving part It converts 
90 per cent of the energy supplied to it into 
useful mechan cal work It is cheap to make 
and simple to maintain Motors can be built 
for a range of work from, drilling a microscopic 
hole to lifting a giant locomotive (tee Electric 
Generator and Motor) 

Electricity makes possible the manufacture 
of certain metals and alloys The steel mdus 
try uses it in every essential operation from 
d gging ore to w elding sheets There would be 
no aluminum pots and pans or airplanes with 
out it because electricity offers the only prac 
heal means to separate aluminum from its 
ores Electric arc furnaces provide extremely 
high and uniform temperatures Electric 
power makes possible precise stamping cut- 
t ng and fitting It >9 impossible to list all 
the industrial uses of electricity 

The domestic uses are also numerous Be- 
sdes providing light for work and phy 
electricity makes possible the use of ultraviolet 
bmps toJfjJJ hoeJw/Ji and infrared bmp* for 
rad ant heat It provides heat for ranges 
water heaters irons toasters electric blankets and 
eocn It runs motors for refrigerators fans washers 
razors and a host of other devices Such uses testify 
to the labor and timesaving aspects of electricity 
Rural Electrification 

The Federal government has organized an agency to 
secure the benefits of cheap electricity for people m 
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rural areas In 1935 the Rural Electrification Admm 
istration began to extend long term loans for power- 
fine construct on and for the w ring of farm buildings 
At that time U per cent of the farms in the United 
States were electrified Today about 90 per cent 
buy power from federal or private companies This 
costs a fanner one-fifth of what maintenance of a 





ELECTRIC LIGHT - 


314 ' 


gasoline or windmill generator would require. Elec- 
tricity can perform more than 200 different jobs on a 
farm. It can pump water, grind feed, hoist and 
dry hay, pasteurize milk and keep it cool, and keep 
cliicfcs and baby pigs warm. It can increase milk pro- 
duction by furnishing cows with warm water in the 
winter and by operating milking machines. When 
rural areas progress in this way, the whole country 
becomes more prosperous. 

Federal Power Plants 

Eighteen per cent of the power used in rural areas 
comes from the Rural Electrification Administration 
and other government agencies. Power plants owned 
by the Federal government generate about 35 billion 
kilowatt-hours of electricity yearly. They can produce 
more than 5 million kilowatts at a time. Mew ma- 
chinery will raise the capacity of these plants to an 
ultimate 8 million kilowatts. 

Hydroelectric plants became especially important 
dunng the second World War. War industries grew up 
around them to take advantage of their high, constant 
output of electne current. The Bonneville and Grand 
Coulee plants on the Columbia River supplied power 
for the giant atomic-energy plant at Hanford, Wash 
They also furnished the power for plants on the nest 
coast that produced one-third of the nation’s war out- 
put of alummum Similaily, the Tennessee Valiev 

« ,a “ u! 

The Tennessee Valley Authority is a separate fed 

Ma'iSttSgf 

*“»"■ gr example, sends pom* S- fnetart 
. hgh-voltage transmission lines to Oreaon W°h 
mgton, and Idaho. The Southw^l Oregon, Wash- 

istration includes hydroelectric nlZfl A " nin ' 
rivers in the Southwest TV,; i P ° s on several 
Arkansas, LouSt and ^l^T‘ ta1 H a . aerna 
Texas, and Oklahoma. P ^nsas, -Missouri, 

Corps of Engineers in 2 • Ulu ‘ ed Army 

Plants. Their^kahoh,cS fl and , bUi!dinS these 
«on, and reclaiming eroS irri * a ' 
where the plants are located. knds m t ie area s 

day by nearly 4 000 larcrp t • ^S^^ed as bright as 
third ofasqua^ieSf™^- ******** 
59th streets, as well as on thn -• , ad 'J ay from 34th to 
half a million lamps flash on - w.f s * reets » more than 
met. this lomhTth. 1” tST„ ,b6 ?>^ 
on earth. ~ %a ' a dly illuminated area 


an automobile, a tooth paste, an entertainment fea- 
ture, a food product, or a restaurant. 

Huge Sums Spent for Signs 

At first, theaters and other places of amusement 
were the greatest users of electric signs. If an ac- 
tor got his name "in the lights” he considered him- 
self famous. But today, mercantile signs outs hine 
the theater announcements. Companies spend millions 
of dollars for this kind of advertising. One company 
spent more than a million and a half a year for several 
years for its New York signs alone. At one time 
the largest sign in the world stood on the roof of a 
four-story building near Times Square in New York 
City. The advertiser paid nearly a hundred thousand 
dollars a year for the use of the roof. The sign was 
200 feet long and more than 50 feet high. It con- 
tained 19,000 lamps. 

The first large electric sign was built in 1895 at 
the comer of Fifth Avenue and 23d Street. It flashed 
the news “Manhattan Beach Swept by Ocean 
Breezes.” Many of these early signs burned continu- 
ously during the first hours of the night. Others 
flashed on and off at regular intervals to gain greater 
attention. Today, in many signs, letters and words 
can be changed at will. Animated pictures ap- 
pear; colors and brightness change. In some news- 
paper and moving-picture theater signs, a continuous 
stream of words seems to flow arround a building, 
telling the news of the day or advertising a pic- 
ture. 

To obtain these effects, the lamps on the face of 
the sign are connected in many separate patterns and 
circuits. Each circuit can be turned on and off at 
the proper instant by automatic switches. For ex- 
ample, any letter of the alphabet can be formed in 
a space four feet square with some 500 small 10-watt 
lamps, ingeniously connected together into 2G dif- 
ferent circuits. 

Electric signs have been carried over large cities 
by blimps. The blimps generate the electricity for the 
signs, some of which have 10,000 lamps. The signs 
may be seen for five miles. 

How Neon Signs Are Made 


±iow Neon Signs Are Made 
Today many signs use neon tubes instead of elec* 

Hn L*.TL_ mi . i .* i f -L »jn(J 
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tnc light bulbs. The tubes are emptied of air — - 
then supplied with small quantities of various ga^* 
The gases are set glowing by the passage of a bigh- 
v oltage current. The tubes are bent into the shapes 
of the desired letters or ornaments. 

Signs of tills type are called “neon” because the 
first ones contained neon gas. This produces a pe ne " 
t rating red light which can be seen in broad daylight 
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“ o ugnt wnicn can be seen in Droaa 
or through heavy mist. Other gases give other colors. 
Mermirv — 1,1 v amber tube 


"wh£°JayP> Onthf sid« or W ? rld . has its own 
such a street, glowia. leUer-Thre "V 


- o j ixusii. v_/wiei give 

Mercury vapor gives blue; helium in an ameer 
gives a golden glow; green is obtained with a blue 
g o' w in a yellow tube. When several gases are used in 
a tube, the resulting colors combine to give white 
(see Color). Similar effects are obtained by adding 
fluorescent material to the tubes and exciting « 
, radiation from mercury vapor (see Electric 
Eight and Power). 
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Electrochemistry. All of chemistry is closely 
related to electricity, but the name electrochemistry 
is by custom reserved for the science dealing with 
chemical reactions that produce, or are produced by, 
elcctnc currents In this field the phenomenon called 
ionization rules supreme. 

Ions are atom* or molecules that have lost or gamed 
electrons and in that condition take part more or lees inde- 
pendently in chemical or electrical activits Those that 
have lost electrons are positively charged ( cations ) thoso 
that have gained electrons am negatively charged (onions) 
Ionization occurs to a limited extent m all liquids, 
but is sufficient for practical purposes only in solu- 
tions of acids, Loses, and salts It is largely because 
these three types of compounds always dissociate into 
ions when they go into solution that they are so 
active chemically They are often called tonojens, 
that is, 1 ion generators ’’ The mechanism of dis- 
sociation is explained in the articles on Acids and 
A&afies Chemistry, and Electricity 
An acid may be defined as any substance which in aolu 
tion has hydrogen for it* positive ions. A bsso is any aul>- 
•tance which yields hydroxyl (OH) for its negativo ions A 
salt u any substance Which yields positive uni other than 
hydrogen and negative mns other than hydroxyl 

The Effect of a Current on a Sol u > Ion 
when an electric current passes through a solution 
it is transmitted by the ions and the result » always 
ft decomposition of the dissolved substance For 
example, m a solution of hydrochloric acid (HO), 
the positive hydrogen ions travel to the negative 
electrode, where they acquire electrons to replace 
those lost m dissociation Tina turns them into plain 
hydrogen atoms which bubble away The negative 
chlorine ions, on the other hand, seek the positive 
electrode where they give up their surplus electrons, 
become plain chlorine atoms, and also bubble away 
Ifiis permanent break up by an electric current of 
an already dissociated compound is called electrolysis 
u the products of the decomposition are solids, they 
“ay deposit themselves on the electrodes or fall to 
the bottom as precipitates With electrodes made of 
metals or other substances that will themselves dis- 
solve in the solution many useful chemical substitu- 
tions and transfers can be achieved, as in electroplat- 
ing and similar processes 


The Production of a Current by a Solution 
i he converge of electrolysis— namely the genera- 
tion of current by a chemical solution in an * electric 
requires as explained in the artn le on Llcc- 
nci y a twufoll chemical action m which the con 
ctors or terminals that dip into the solution murt 
pay a part The action is like an ordinary chemical 
wp «mcnt (a second group of positive ions throws 
fir-iH 0 S0 , 10n the group that was in the solution 
,i„ ’ 6 j Cept t * lat lt takes place a t h>ng range through 
edlurn / the wire and whatever apparatus is 
fiisf h < i? et r a *L^ ^ the current from the cell The 
i 0 . ,he displacement takes place at the nega~ 
Atoms of the metal composing this 
temm] abandon some of their electrons and go into 
as positive ions The abandoned electrons 


pass around the outside circuit to the positive term as) 
There they attract meet, and attach themselves to 
members of the first group of positive ions, turning 
them into neutral atoms which throws them out ot 
solution and completes the second half of the chemical 
displacement 


IIow Metals Differ in Activity 
The fact that one pro ip of positive ions can replace 
another in this fashion is one of the most important 
facts of chemistry 

In the accompanying led the common metals and 
hydrogen (which behaves in this race like a metal) are 
arranged in the order of tl eir readiness to part with 
electrons Lithium loses electrons more easily than 
potassium fur instance, potassium more easily than 
sodium and so on 




The list is variously called the ‘ activity senes ” the 
displacement senes ’ and the ‘electromotive senes ’ 
fthiiim Because of its greater tendency to let go 
■otaii wn of ilcctrons each metal bears the following 
iuun relations to any metal below it m the list 
it is more active chemically it oxidizes 
mere easily and hence is loss likely to be 
found free in nature (the metals above 
hydn gen are virtually never found free— 
those below hydrogen are frequently so 
found) and if mil displace the lower 
metal from ionic solution 

Thua imc will d >i lace cnpp»r from a aolu 
t on of coi pir sulphate precip ta ting metallic 
copper and ao will non, but a her will not 
d lap] ate tho copper II iron has displaced tho 
copper m the solution and then imc is added 
the latter will in turn displace tl e iron If 
pairs of metals are used for the terminals of a 
cell the metal bother in the l at will alwayBbc 
the negative terminal and the farther apart 
the metals are in the list the greater will he the 
ooltf voltage of the veil On the other band m the 

elertroljas of solutions of metallic silts the 
higher the metal stands in the list the higher will he the 
voltago felectromot ve forte) r*ou red to push it out ot eolu 
tion and deposit it on the cathode 


Lead 

Hydro*' 

Copper 


Gas atoms may become ionized as the result of 
collisions among themselves or because heat, light, 
ultra-violet rays X rays or other forms of radiation 
temporarily drive electrons out of the atoms 

Whatever the cause of ionization m a gas it makes 
the gas a conductor of electricity in precisely the 
same manner as do ions in a liquid A charged electro- 
scope will be discharged when the air around it is 
ionized Tins provides an important method for 
detecting and measuring the intensity of various 
types of radiation Cosmic rays were discovered by 
observing the slow discharge of an electroscope which 
was shielded from all other known forms of radiation 
Ionization does not play such an important part in 
the chemistry of gases as it does in that ol liquids 
The chief practical application of the electrical con 
ductmty of gases is found m mercury vapor and 
"neon ’ Ught9 and various types of rectifying tubes 
and glow-Lmps (see Electrons and Elections) 
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Electrolysis. Whenever an electric current is 
transmitted through a liquid, some or all of the com- 
pounds that compose the liquid are decomposed into 
simpler substances. This process is called electrolysis, 
from Greek words meaning “electric loosening.” It 
can take place only in liquids which contain other 
substances in solution, so that positive and negative 
ions are formed (see Chemistry; Electricity; Electro- 
chemistry)- 


Certain metals are produced by this process, ash 
the electrolysis of fused, dry caustic soda into the 
metallic sodium. Mam - metals, such as gold, she:, 
aluminum, copper, zinc, and nickel, are reduced ad 
refined by electrolytic processes. Electroplating ad 
electrotyping are adaptations of the process. 

The term electrolysis is often employed to describe 
the erosion of gas and water mains in the ground dee 
to stray currents from streetcar lines. 


ELECTRONS and Their 


E lectrons and electronics. Before 1S97, the 
atoms of chemical elements v.ere thought to be the 
smallest particles of matter in the tmi verse. But in 
that year, Sir J. J. Thomson announced the discovery 
of something much smaller in the glowing interior of 
a Crookes tube. This derice was a glass tube with 
metal electrodes. Reduced gas pressure in the tube 
enabled electricity to pass and create a glow. 

Usually discharges passed as a narrow beam down 
the center of the tube. But if a magnetic field was ap- 
plied, the beam was deflected. When the field was re- 
versed, so was the deflection. 

This could only mean that 
the beam contained moving 
particles. This kind of 
change showed that the par- 
ticles carried a negative 
( — ) charge of electricity. 

Electrical Nature 
of Matter 

Scientists called these 
particles electrons, a name 
suggested in 1S91 by G. J. 

Stoney of Ireland. Careful 
measurements showed that 
an electron had only about 
l sV gth 33 much mass as a 
hydrogen atom. Such a 
mass was astoundinglv 
small, since it takes about 
17 trillion times one trillion 
hydrogen atoms to weigh 
one ounce. 

The discovery also upset all previous ideas about 
matter. Atoms were no longer the smallest particles 
At about this time radioactive ele- 


USES in ELECTRONICS 

and negative charges would normally tend to do. fA 
well-known rule about static electricity states that 
unlike charges, -f- and — , attract each other.) 

The Science of Electrons 
When electrons ( — particles) are organized Tvitlk 
atoms they are called bound electrons. When they car: 
move by themselves outside atoms they are called /.'« 
electrons. Once scientists understood these facts, tier 
learned how to harness free electrons in many valoaik 
devices such as radio tubes, photoelectric cells, X-rsy 
tubes, cathode-ray oscilloscopes, and fluorescent tubs. 

The study and use of fee 



SHOWING HOW 
ELECTRONS WERE 
DISCOVERED 




* Crookes tube with a card set alone 
Ir eknrm. rl t°5 tl: ? lrit f * chc =rM-l that glows vrhen tit 
't' electron stream shows 


oean is deflected as shown by dotted lines. This — 


electrons 


in the universe, 
ments were discovered and found to be emittingboth 
electrons and positively charged (+) particle (see 
Radioactivity). This discovery, in addition to tho=e 
made by Thomson and others, led scientists to believe 
that all atoms (and therefore all matter) must be made 
up of charged (+) and (— ) particles (see Atoms). 

In each atom the positively charged particles are 
arranged in a central clump called the nucleus. An 
equal number of electrons moves in orbits around the 
nucleus. The equal number of positive and negative 
charges makes the atom as a whole electrically neutraL 
Speedy movement of the electrons in their orbits 
keeps them from uniting with the nucleus, as positive 


electrons in space worn- 
tute the science of elec- 
tronics. The science desli 
largely with use of electives 
to create and maintain dec- 
trie charges and currents h 
various derices. 

Electric Charges 
and Currents 

Since ancient times, tr-- 
have known that if amte n 
rubbed with fur, it riU at- 
tract bits of straw and oi-S 
light objects. The same e 

true of glass rubbed tm- 
silk; and other pairs of ma- 
terials. 

Such experiments pnxW- 
electric charges. The rs 
bing detaches electrons iron 
the atoms of one maten- 
and leaves them on the other substance. Tbi- u *:" 
the normal electrical neutrality in the atoms Oi L 
two substances. Atoms which lose electrons have 
unneutralized positive charge. The material o.. 
excess electrons hnc an unneutralized negative c J 
and e3cb charge exerts electrical attraction or 
pulsion upon material near by. (Just as unlike cb- = 
attract each other, so do like charges repel esc. o- - 
Like charges are ~r and -j- or — and — •) 

Devices such as electric batteries and P eren! . , 0 
tan also maintain a difference in charge between 


_ - proVCS tha t 

are negatively charged particles of matter. 


locations. Any of these derices tan keep 


free electrons out of one location, leaving P 0 ^ 1 
(+) charge, and drive them elsewhere, P 1 ™- ' 
negative ( — ) charge. If the two localities sre ., 
nected outside the generating device with a s® 
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>athway, the electrons 
ull flow continually 
hrough the pathway 
award the unneutral* 
ted positive charge 
[See oho Electricity ) 
Such a flow consti- 
tutes an electnc cur- 
rent The pathway 
must be made of mate- 
rial (called a conduc- 
tor) which transmits 
free electrons readily 
The metals, especially 
copper, are the most 
commonly used con- 
ductors 

Discovery of the 
electronic nature of 
electne current upset 
several older rules Pre- 
viously scientists had 


USING ELECTRONS IN A DIODE 



assumed that current 

flows from positive to negative, and many rules had 
been based upon this assumption Scientists and 
engineers still use these rules in many discussions 
about electricity But discussions of electron move- 
ments must recognize that electrons flow from nega- 
tive to po«itive It is this flow of electrons which con 
stitutes an electnc current 

Development of the Radio Tube 
The working principles of electronic devices can be 
understood easily from the history of the radio tube 
In 18S3 Thomas Edison found that the heated filament 


THE GRID IN A RADIO TUBE 



of an incandescent lamp gave off electrified particles 
This phenomenon is called the ‘ Edison effect " 

Edison did not dev elop his discovery In 1904, how- 
ever, J A Fleming of England used it to produce the 
Fleming valve (now called a diode) He produced the 
Edison effect by heating a filament m a vacuum tube 
Then he used the electrons to carry current from an- 
other circuit across the gap in the tube 

This device could be used as a radio detector Wien 
weak signal currents were used to heat the filament, 
they released stronger (amplified) current m the sec 
ond circuit Today the diode is used largely to reel 
alternating current (A C ) into direct current (D C ) 
The alternating current is divided between two cir- 
cuits One circuit heats the filament The other 
circuit is connected across the gap in the diode In 
this circuit, current will flow only one way, from 
filament to plate 

In 1900 Lee De Forest transformed the Fleming 
waive ruto a de me which he railed *n lata (Today 
, t is rallsd • mo* ) He did so by m serins » ,nd .of 
hue wire mart, between the hlament and the phte 
of | he died. If the gnd end the Hament are con- 
nected to an astern*! ancint, the current across the 
gap will vary m exact proportion to voltage changes 
m the ertemal circuit Moreover, the change will 
be amplified The current changes will be much 
greater than would normally be produced by the 

^SfgnSmd as an extremely sensitive device for 
detecting and amplifying both current and voltage 
changes ^ The effect of a current change can be seen 
5? turning up the volume control on a radio set T ^ 18 
increases the positive charge on th « f ^ “ d ££ 
rtantlv a stronger current crosses the gap m tne 
tabe Voltage changes can be detected and amplified 
byapplying g them to the gnd and the filament (For 
hookups, see Radio ) 
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ELECTRONS CLEAR DUST FROM AIR 
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oscilloscope is used to analyze vibrations in musical 
instruments, metal plates, buildings, and bridges, and 
to test materials under stress or tension. 

Photoelectric Ceils and Glow Lamps 

Just as metal filaments give off electrons when 
heated, so do many substances when struck by light 
The emitted electrons can be used to produce changes 
in an electric current in devices called phoMu- 
trie cells, or, more simply, “photocells.” In a photocell 
an electrode coated with a light-sensitive substance is 
used instead of a heated filament to supply electrons 
(see Photoelectric Devices). 

If a tube is only partly evacuated and has many air 
or gas molecules left inside, it can be used as a source 
of light. In such a tube fast-flying molecules are con- 
tinually’ colliding and losing or gaining electrons; that 
is, they’ have become ionised. Molecules that lo=e 
electrons become positive ions; those that gain elec- 
trons become negative ions. 

As soon as charges are placed on the electrodes, the 
ions move in response to them. Positive ions move 
toward the cathode. Electrons with their negative 
charges stream toward the anode. On the way they 
collide with the atoms in gas molecules and excite 
them to the point of emitting light. This light give: 
the glow seen in Crookes and Gei'sler tubes. Streams 
of electrons are used to excite fluorescent and neon 
lights and in the “glow” lamps of television and 
photoelectric devices. 


Since the tube uses free electrons only and has 
mechanical moving parts, it responds, within a 1 
millionths of a second ( microseconds ) to any chan 
It can be made sensitiv e to changes of less than a n 
honth of a volt or ampere. These can be amplified 
using a senes of tubes to any amount desired. 

Many Kinds of Cathode-Ray Tubes 
. ln . ma "- v de \ ices - » beam of electrons is the pr 
cipal working element. Before electrons were dhcc 
ered such a beam was called a cathode ray and tu 
which used them were called cathode-ray ing T 
term “cathode” means an electrode which emits nee 
tne( ) charge. The opposite term “anode” mean S E 

“ itjss£sr Tte e, " ta " bi 

r ' 4 ^ 

tubes have a “window” of ml' • , Cathode ^ 
electron beam to pass outside for experimented 

Either magnetic deflerfion^ ofrathod^ 
tncal attraction and remilrirm ;= ode , n ! J ’ s or ele 
ray oscilloscopes. The working • - U ^ ed m catlwd 
wcii y d «» * 

the opposite page. ^ shown in pictures c 

This device can be used to 
which can be made to cair-e rbf 7 ™ ® Dy ^ bratio 
current. For example speech . ges . ln an electri 
formed by a microphone into^S 


Control of Space Charges 
Electrons tend to return to the surface they have 
just left. In vacuum tubes, a cloud of electrons 
(“space charge”) tends to accumulate around the hot 
filament. This — charge opposes emission of more 
electrons and can weaken or block the tube action. 

Some tubes, such as the thyralron, hold down 
space charges by keeping a moderate number of g- 
atoms in the tube. Many’ of these atoms are hit by 
flying electrons, and atomic electrons are knocked off- 
The atoms then become positively charged ions, and 
move toward the cathode. There they reduce the space 
charge and more electrons leave the filament. 

Tetrodes and Pentodes 

The ordinary triode may’ have its efficiency reduced 
by space charges. Electrons often strike the plate 
with sufficient energy’ to knock other electrons loo-e 
They’ may be added to the space charge. Finally, the 
grid and the plate tend to act as plates of a conden-cr 
(see Electricity’; Radio). This absorbs charge an 
reduces the voltage which draws electrons (current) 
through the tube. 

These draw backs may’ be reduced by adding extra 
grids. A screen grid, carrying a somewhat smaller 
positive charge than the plate, may’ be set between 
the plate and triode grid. It reduces their tendency 
to act as a condenser. It also attracts electron: 
from the space charge. They’ pass through the wide 
ra . e ?b °[ the screen grid and on to the plate. A tube 
with this extra grid is called a tetrode. , 

Another grid, the suppressor grid, may be plan 
between the screen grid and plate. It is grounds 
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HIGH-FREQUENCY CURRENT FROM A MAGNETRON 




source (S s ) gives the plates (-f-) 
and ( — ) charges with respect 
to the filament. Electrons given 
off by the heated filament flow 
to the positive plate. They re- 
turn to the filament through 
source Sj and the terminal E. > 



3. At a certain instant Ss re- 
verses its polarity, making the 
(+) plate (— ) and the (—) plate 
(-H. This cuts off the electros 
flow to the former (+) 
since electrons are attracted 
only to a more positive charge. 
Those electrons which had start- 
ed toward this plate bat did 
not reach it will fly toward the 
plate with the new (-f-) charge. 



4. Meanwhile the circular magnet is 
producmg a magnetic field (broken 
**' “,«• above). This field curves the 
paths which electrons follow on their 
way from the filament to a plate. Par- 
ticularly, it curves the path of the 

c ‘ mn * e «urse 

0®",° P ,a * e charges reverse. This 
curvature is shown in the picture to 
the right. 



euubioertne combined effort 

ing charges on the plates If allfheVi.- “agnetic field and the chanv 
other plate. Connected in averse, the electrons curve around *»? e 
ouoway, then the other, through! .averse, current flows firs 

flapSVe^fe 

as Shown in .1, weak. But it is strengthened 



as shown in the next and filial 

Of this grid makes the tube a ' Add ‘ tl0n 

rp . j ?*%* Used aS Gener ators 

inodes and other tubes pan ,, ca j 

to generate high-frequency alternating Current In 
normal operation of a triode, a direct but va^ing 


6. Once the magnetron is working, the osciltati ? 
rent in the tank circuit supplies the reversing 
to the plates. Therefore in actual use Boarc *-* 
connected through circuit T (instead of as prc ^ 
shown) to supply electrons for movement u ^ 
filament to each plate in turn. The Pj** es ® ^ioi: 
supply of energy to the tank circuit, thus s 
strong oscillations. Oscillations can be or» £ 
the tank circuit through an antenna or so 
load circuit (L) for use in radar. 

current passes between the grid and the plate. 
difference in charge (“voltage drop”) between t e 
elements varies with the current, since it dep® 
upon the number of electrons (negative charg e ) " 1 

reaches the plate. 

Through a suitable connection, a small part o ^ 
charge on the plate can be fed back to the gnn> " 
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moBt of the current goes on through tt e B circuit 
The feedback causes another variation in current 
and voltage and bu Ids up strong h gh frequency 
esc llations in the B-c rcuit current (see Radio) 

The Magnetron Oscillator 
One of the moat eflic ent of all oscillators for ex 
tremely high frequency current is the magnetron The 
magnetron can produce tens of billions of oscillations a 
second In a short-wave radio or radar set these give 
wave lengths as short as a centimeter (about two fifths 
of an inch) Magnetrons can be made to produce 
currents having several kilowatts of power 
Another type of generating tube uMsfreqvenaj mod 
nlatwns This means that the tube varies the speed of 
electrons along a beam The varying speed is used m 
turn to generate osc llations os shown in the diagrams 
at the right Th s principle is used m the klystron and 
in vanous other types of tubes 

The Transistor 

dentists of the Bell Telephone Laboratories in 
1918 announced the development of the transistor 
Th a is a simple electron c device which performs 
many fund ons of vacuum tubes and u«es only minute 
amounts of power A junction transistor the mnst 
useful type consists of a t ny piece of the element 
german um embedded in plast c Three contact wires 
st & out of the plastic 

Germanium is a semiconductor Its electrons are 
ordnanly bound so tightly in the crystal that it 
conducts very poorly A mmute amount of certain im 
purities however provide it with free electrons and 
other impurities form positive holes in it These im 
punties result in types of crystals wh ch conduct 
electricity in opposite d rections One kind of transis 
tor uses these qualities to form a valve similar to 
a rectfier tube which permits electron flow in one 
direction only In the junction transistor a section of 
german um rch m holes may be sandwiched be- 
tween two sections rich in free electrons The central 
sect on blocks current flow across it but if a varying 
charge is appl ed to a side section the effectiv eness of 
the barr er depends upon the charge Such a tran= stor 
functions as an amplifier 
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Electroplating The thin coatng of gold si 

nmf mu 0r e * lrommn ' that is used to adorn or 
hn 1 “ bleware watchcases automobile trim and 
°** ler artlc ' e3 13 appl ed by the method 
, as electroplating This process is ba=ed on the 
ele rt?' t ^ at certaln liquids are ionized when an 
tne £ C ^! lrrent 18 P assed through them (see Elec 
tac ty Electrochemistry) 





Tbe tube above is a long diode *i h a filam 
source and a plate (P) Between these are 
Tha buocher set is supp ed w th alternit ng 
(S) Tbe catcher set is connected to an ex < 
To tee how the charges on the buncher set f 
current In ttren t (C) imag ne the cha ges as 






ELECTRON 

vs down (bunches) e 
pass the^gnd they^ar 
r gnd charges are re 


H 


=d + ' - 


Given proper timing of the alternating cha ges the buncher 
ends can send a teroating groups of bunches and wide y spaced 
electrons toward tha catcher gnds and the plate 


Ilona can be generated from the F P energy 

The article to be plated is cleaned and suspended 
m a solution of the salt of the metal wh ch is to form 
the coating The article is connected to the negatve 
term nal of a battery and a bar of the metal to be 
depos ted is connected to the po» tive terminal As 
the current flo vs ionized atoms of metal from the 
solution are depos ted on the art cle These atoms are 
replaced in the solut on by others d ssolved from the 
metal bar at the pos tive terminal 
Electrotyping The principle of electroplat ng 
Jr used in producing electrotypes for prmtmg By 
tl s process enp es of type pages and engrav ngs are 

nrintine press A mold usually of wax or a plastic is 
Lt3 of the type or engraving The nrio d 

the wax or vmylite When this plate is as thick as a 
t I!i nf naner it is separated from the mold 

«e sometimes used ... h«T 

6 ”r„7the most pert bools are panted Iran eko- 
. Jt™, ntate. becLse ot there dor.b hty Newspapers 
“SoWe. which can be »d. nm* »» 
quickly and cheaply C* ee Stereotyping) 
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LONG-NOSED 
GIANTS of 
ASIA and 
AFRICA 


TTLEPHANT. The elephants are the 
largest living land animals. Gi- 
raffes are taller, but their bulk is 
much less. Adult Indian male ele- 
phants average about 4 tons in 
weight and 9 feet in height; the tallest 
reach 11 feet. African males are 
somewhat taller. They reach 12 feet 
m rare instances, though they are no 
heavier than the Indian species The 
average height of the females of both 
species is about a foot less than that of the males 
The great size of elephants and the thickne— nnri 

S&fiE SS pe “ BM ' -a 

mvn “nd.thqr show deep affection, 


Character of Elephants 
and Their Social Life — 
The Story of Trunk 
and Tusks — The Two 
Great Tribes and Their 
Pigmy Relatives — Cap- 
Uiring IV ild Elephants 
and How They Are 
Put to Work 



The clephact above 
wjt h the large eirs 
Is of the Afncia 
species; the one at 
the left cones froa 
Asia. Distinctions 
between the tiro 
kinds are explmed 
la the article. 


TT" — Rina they show deen 7. uiu cow. one 15 more jikb 

and they usually spend their entire lives as m pm w e !\ eep “ f ven temper than a male, for males, pea 
HOW THE elephant oeof thou Sbthey areas a general rule, occasionally go 

— _ aA "T GOT TUSKS and TRUNK during tn.;- — *: i_j_ -m.._ . A„n 


a family herd.” This consists of several generation 
of blood relatives with occasional additions by matin 
from other herds. The typical herd contains fro: 
20 to 40 members of all ages. Males (“bulls”) an’ 
females (“cows”) are about equal in number. Tt 
leader is usually an old cow. She is more likely t< 
keep an even temper than a male, for males, peacefa 

11*0 n C rl rrT innfAl n ll<, TnCf 
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ajctwii general raie, occasionaii} „ 
during their mating periods. When a bull got 
must, as the term is, he may in his blind freai 
try to trample down everything in the way. • 
be _ creates too much disturbance, his relatrn 
drive him out of the herd. Usually he recovs 
and returns; but sometimes be becomes a sol 
tary "rogue elephant" — one of those danger 
ous outcasts of elephant society which attsd 
men or plow through native villages withoff 
provocation. 

Except in cool, cloudy weather or when dfe 
turbed by hunters, elephants do not travel b;> 
daylight. During the hottest hours the mem- 
bers of a family herd huddle together in an; 
shade they can find and sleep standing up. h'o 
one has ever reported seeing an African d* - 
pbant lying down to rest in the jungle, though 
tame Asiatic elephants frequently rest in this 
, 'vay. Toward sundown the herd saunters ! 0 
the nearest river or lake orwaterhole to drink 
and bathe. At dark they all start out to feed 

„ uu=la ^ , oe -P 16 pace is set so that even the very yoim: 

: £is ”'” 1 , "hi” oi ““ mimmoth a °d the very' old can keep up. If a mother 

’ P! ' ^ fa tlzh atl° M ‘ oa of “ nos - ^ th a bab y tells behind, her mate and several 

other members of the herd will remain to P 1 ^ 



h e a C d E Tfa^dra meg * j ria ~faU!= 0 lA* i 

T V S development rMchS*?.. commenced to 


t»ct them A male and female once mated will usually 
continue to travel together Tbeir attachment nat- 
uralists believe endures as long as they both live 

As the herd straggles along the elephants push 
down young trees with their shoulders and chests or 
uproot them with their tusks to feed on the tender 
roots twigs and leaves In the open meadows they 
Rather up tufts of grass with their trunks and stuff 
them into their mouths At times a herd will invade 
the fields of natives to feed on bean plants millet 
banana trees and other crops but it will never enter 
villages or destroy huts Only the solitary rogue 
elephants do this 

A herd may range oveT a fifty mile radius in the 
course of a single season Seldom does it sleep m 
the Bame place for two days m succession Bulls of 
different herds occasionally fight when they meet 
but usually herds mingle on friendly terms Many 
P’ctures have been taken from airplanes showing vast 
elephant armies made up of many family herds travel 
mg over the same route toward new f eedrng grounds 

At birth the baby elephant is about 3 feet tall 
and weighs about 200 pounds It has a sparse coat 
of woolly hair which gradually disappears It takes 


jgjgtarKa tjsn u w 

a milk With its mouth and not as some 
people ^imagine with its trunk The young elephant 
^nursed by its mother for about two yearn and re- 
mains undeT her protection for two years more The 
ipnnd between mating and the birth of a young 
a about 22 months. Thus female elephants 
Se be^oLg not oftener than once every four 

or five of Ei ep ha n ts— The Trunk 

Traak tasks m d fcrt «* > h ' '>'P h “t ’ 

. fpstiies The trunk is a prolongation of 
T’SSwTjt-l-* The two t bes of the 

, K. Salt » m stteurdmsnlr «»«M s»d jet d* 

■ : a te ttSmment With it the elephant can break a 

■ , .u from fl tree or p ck up a peanut The 

■ *1??^ vs tough and is often used for pushing but 

. the under s deis very sens tive 

The elephant guards ins trunk carefully and never 
: & trd>.es down with it in fighting The common idea 
that he uses his trunk m this way arose from the at- 
, t tude he takes when be suspects danger Because tua 
; p„ esie ht is poor he relies for warning on his keen 
senses of email and hearing Hence when be is suspi- 
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“ROUND-EARED" OR "PIGMY" ELEPHANT 




\ ■* 

. ' ' * *. 


P f r : •« 


« — ‘ — 1 ~~ *• **& 

£tl‘ reachedVcl^T Y 7rrz^;^aT Park. ' Hermit was 3 f. 
weight of 2.500 pounds before she died Notfce the round e? y ?£ r f’ She Ilved at *°° for eleven years and tcca. 
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cious, he raises his ears to catch the sliehtpst ,, 

and thrusts his trunk outward to nrobe P aants is much less. An elephant burdene 

noisy sniffs. But when charging or dpfpnH.nn u ,? heavy tusks may have to abandon the f 
he curls up his trunk out of harm’s way ^ lmse lf, because their weight prevents him from 1 
The elephant drinks by drawing water half- . ■ ^ lere are si'- molar teeth on each side o 

his trunk and then squirting it down his thrnrZ w P ^ a ' v and s * x on ^ le lower jaw; but never mo 
can draw in com and other grain and bW it ; ^ tkc s ' x are in use at the same 

his mouth in the same way. 111 0 Ihose in front are worn away, the successi 

The Useful Tusks molars behind come into place. Thus an o' 

The lower jaw has no front teeth and the nn™, • may , ke kft 'with only a single huge molar 
has only one pair. It is these two teeth enrZF™ one below on “ch side, 
to incisors, that grow so long and form +Z ** i g The Elephant’s Padded Feet 

They are “second teeth’’ which grow l ^ e!e P !mnt 's foot closely resembles the ; 

baby elephant’s tiny milk tusks arc shed n ■ the f ° 0t ° f man (see Foot )> except that the liee 
of which they are composed is pure dentine ,° n a thick P ad of flesh. Thus the elephant 

short cap of enamel at the tip which is “Z’ a , 110 con spicuous heel or hock joint as do< 

off (see Ivory; Teeth, picture). " craped leg of a horse or dog. The free joint is the 

The tusks keep on growing as lone as nn „i» u . * ke elephant is one of the few animals that 
kves. If he uses them a great deal til elep hant on its hind legs. 

at the points as they grow at the roots • ^ ien the elephant walks he sets his hind 

us - is hkely to be used more than the other in rZcZ 0 m - track left b > T his front feet. Pickm 
up roots, the two are seldom of equal lene+b Wltl * amazin g silence through a forest, he 

kno ™ ^ngle tusk weigS pofnds ^ ™ tch onl ^ "'here he puts his front feet. In 
AtnskZ^Z'ZZ feet ’ 5 “ehes These arc fZl ° r b ° g his flan E ed spread out as they 
for AfnV«n ghl Z l 00 P0unds is well above the a^rilZ coat , ract as they come out, so they do not : 
can elephants; the average for Asiatin ^ u Fk P kan ts are not fast runners. Fifteen 
6 ° r viatic ele- hour is n 0 „- i:_n -i— c 


phants is much less. An elephant burdened with v< 
heavy tusks may have to abandon the family hf 
because their weight prevents him from keeping i 
There are si\ molar teeth on each side of the up( 
jaw and six on the lower jaw; but never more than o 
or two of the six are in use at the same time • 
those in front are worn away, the successh elv laif 
molars behind come into place. Thus an old elepbs 
may be left with only a single huge molar aboies 
one below’ on each side. 

The Elephant’s Padded Feet 
An elephant 's foot closely resembles the planhvw 
foot of man (see Foot), except that the lieelbone rfe 
on a thick pad of flesh. Thus the elephant’s hind h 
has no conspicuous heel or hock joint as does thehk 
leg of a horse or dog. The free joint is the knee, an 
the elephant is one of the few animals that can kne 
on its hind legs. 

. When the elephant walks he sets his hind feet dow 
m the track left by his front feet. Picking his na 
with amazing silence through a forest, he needs 
watch only where he puts his front feet. In deep ®u 
or bog his flanged feet spread out as they go in :,n 
contract as they come out, so they do not stick. 

Elephants are not fast runners. Fifteen miles sj 
hour is near their limit, about half the speed of < 
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HOW WILD ELEPHANT S ARE CAUGH T I N_A SIA_ 
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To make ready for an elephant ronnd-up tn the jangles of Southeastern Asia, natives bniid a corral or keddah Ji , | u j r J 
approach Heavy posts, braced with beams, and bound with rattan, form the stockade. Then beaters *he rcnwar 

a frightful hubbub of shouting dnve it towards the pen Bellowing furiously, the animals charge blmoly goto Ihroozb- 
trap, while outside, natives with long poles prod the captives back from the walls to keep them from pmngi & 


good running horse. They are, however, singularly 
agile, despite their bulk, in climbing up and down 
hills. Their running gait is the same as their walk 
— a shuffling stride. They can neither trot, gallop, 
nor jump. A deep ditch only seven feet wide stops 
them, for this is wider than the longest stride they 
are able to take. They are, howe\er, at home in 
deep water, and can swim for six hours at a time. 
They sink almost out of sight, with the trunk held 
up high for air. 

Only the rhinoceros, the hippopotamus, and the 
tapir have hides as thick as the elephant’s That is 
why these animals are called pachyderms, which means 
“thick-skinned ” The hide on an elephant’s shoulder 
may be an inch and a half thick. All over his body it 
is loose and wrinkled On the tail grow long coarse 
hairs larger than the lead in a pencil These hairs 
are made by natives into rings and ornaments. 

Contrasts in African and Asiatic Species 

On the forefoot the African elephant has four nails; 
the Asiatic elephant, five. On the hind foot, the 
African has three nails; the Asiatic, four. The 
African elephant has two nipple-like “fingers” on the 
tip of its trunk; the Asiatic elephant has only one. 
The surface of the African elephant’s trunk is di- 
vided crosswise into pronounced ridges and grooves; 
the trunk of the Asiatic elephant is smoother. The 


African elephant has much larger ears andhobh ’ 
head higher than the Asiatic elephant. 

African males and most females have tus 
Asiatic males and nearly all females ar ® U; . ' , • 

Before the white man began to sett e * ‘ 
the African species ranged over the . 

region from sea level to the timber line o - ' 

capped peaks as Kilimanjaro and Ruwenzo 
elephants are plentiful only in the less * .. 

tral and eastern sections. The range o * . ^ 
elephant extends through the forested pa at( j 

India, Burma, Thailand (Siam), Cochin- ' p 
don n the Malay Peninsula to the island o 

The Pigmy Elephants the Mbino , ,, 

A third species of elephant is the 
or “pigmy,” elephant, found in Iabem an 
eroon Mountains. These differ from 
species chiefly in size and the shape ol im pb<^ 
they are not so small as the name P'S 1 ® 5 . , „ n d s 
for they reach a height of six or seven 
weight of more than a ton. j jj, Asia 

The “white elephants,” occasionally Joun 
are not a separate species but merely a 1 s 

of the common species. Elephant e ] e nbsiit 

part in several oriental religions Tnew 1 p n fj! 

however, is particularly venerated ml :i ’ 
recent years it was pictured on Thailan 




Though it has been said that elephants live as 
' long os ISO years, there is no actual record of any 
such age Sixty years is believed to be the max 
imum length of life in captivity Stones have been 
told of "elephant graveyards" to which all the ele- 
phants from the Burroundmg country go when they 
feel death approaching Ivory hunters have searched 

• in vam for these "graveyards ” Perhaps the legend 
, arose from the fact that African natives set fire to the 

grasslands to clear the ground for cultivation, and 
f thus may occasionally cause the death of a whole herd 
i The use of elephants as beasts of burden m peace 
and war can be traced far back in history The ele- 
f phant corps attached to Hannibal’s army is famous 
. (see Hannibal) We do not know how the ancients ob- 
. tamed their elephants Today the “keddah” system 
t ®f capture, shown in a picture with this article, is the 
7 c b>ef method employed in India and neighboring coun 
( tries where “work elephants” are most in demand 
After capture, two tame elephants close in on the 
, wdd one and hold him until men can hobble his feet 
’ with ropes The next step is to get him used to the 

* Presence of a “mahout ” or driver Feeding friend- 
liness, and firm discipline, plus the example of the 

, t am e elephants, soon complete the taming 
, Elephants In Captivity 

’ The elephant is a striking exception to the rule 
Jtat wild animals captured when full grown can rarely 
v ^“^bcated Most elephants that are used as 
' beasts of burden, as well as those in soos and cir- 


cuses were born in the wilderness and remained there 
until they were ten or twelve years old There are 
several reasons for this Elephants do not breed 
readily in captivity, and the young are delicate and 
hard to raise Furthermore, a baby elephant matures 
very slowly and meanwhile eats enormous quantities 
of food Thus it is cheaper to let him grow to useful 
size in his native haunts and then to catch him and 
tame him The elephant's extraordinary docility 
makes this possible 

The record made by Carl Hagenbeck, the famous 
German animal dealer, is an extreme example of this 
docility Within two days he trained six African ele- 
phants which had never been worked before to carry 
loads and there drivers Hagenbeck. and many other 
experienced men say that there is no foundation for 
the belief that the African elephant is more savage 
and dangerous, or less easily trained, than the Asiatic 
elephant In recent years many elephants have been 
trained to work in the Belgian Congo 

In his work an elephant may be called upon to push 
heavy burdens with his head, to pull with a harness, 
or to drag logs with a cable which he holds in his 
teeth If he has tusks, he may use them in various 
ways, but he never pulls loads with his trunk 

In India, elephants are sometimes used in tiger 
hunts The hunter takes his place on a platform sad- 
dle or ‘ howdah,” strapped to the elephant’s back and 
beaters range through the jungle to drive out the 
tigers When the great cats draw near, the elephant 
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gives warning, and so prepares the hunter for his 
shot. The chief danger to the hunter, it is said, is on 
the rare occasions when a wounded tiger leaps on an 
elephant’s back and the elephant madly runs under 
overhanging tree branches to get rid of his attacker. 

In captivity as in the wilds, female elephants are 
the more steady and trustworthy. Males are seldom 
found in circus herds. An exception to this was 
Jumbo, the huge African male made famous by P. T. 
Barnum, the showman. When Jumbo was killed in a 
railway accident in Canada in 1SS5, he was about 25 
years old and measured 11 feet, 2 inches high at the 
shoulder. His skeleton is mounted m the National 
Museum at Washington, D.C., and his stuffed skin 
is preserved at Tufts College near Boston. 

The elephant’s usual willingness to obey commands 
has given it a reputation for great intelligence. 
Animal trainers and keepers of zoos, however, ques- 
tion this reputation. They point out that the ele- 
phant’s brain is relatively small. Whereas it is cred- 
ited with a good memory for people and places, it is 
subject to blind panics in emergencies. Its vengeful- 
ness has also been exaggerated. 

A mad elephant is said to be as 
dangerous to a friendly keeper as 
to a cruel one. 

Elephant Hunting 
Elephants are protected by law 
in most regions where they are 
found today. Special licenses to 
hunt them are required. Opin- 
ions differ about the danger in- 
volved in elephant hunting. Usu- 
ally a herd flees from the hunter. 

If surprised at close range, how- 
ever, both males and females are 
likely to charge. They try to 
trample the hunter and* pin him 
to the ground with their tusks. 

A hunter is usually safe if he can 
get higher than the elephant's 
line of vision by climbing a tree 
or scaling one of the great ter- 
mite mounds that are common in 
elephant country. 

Elephants stem from a line of 
animals that developed in Eocene 
or Oligocene times [see Geology). 

The mammoths were close rela- 
tives of elephants and the masto- 
dons were more distant ones (see 
Mammoth). The elephants’ closest 
living relatives are the water- 
dwelling sea cows (see Manatee). 

Elephants belong to the order 
Proboscidea and to the familv Ele- 
phanlidae. The scientific name of 
the Asiatic elephant is Elephas 
maximus; of the African elephant, 

Loxodontn africanus; of the pigmy 
elephant, Lozodonta cydotis. 



Elevator and Moving Stairway. The tall build- 
ings of today would not exist except for elevators. 
Suppose a person had to climb stairs to the top of a 
40- or 50-storv building. If he mounted steadily, it 
would take him nearly half an hour and he would ar- 
rive at the top exhausted. A high-speed elevator, 
however, can whisk him up in as little as half a minute. 

A modem elevator is a complex machine but its 
working principles are simple. Tie a bucket to one 
end of a rope; pass the other end up over a pulley 
and tie it to a stone weighing about as much a; the 
bucket. With the addition of a motor for hoisting 
these are the basic elements of an elevator. In most 
modem elevators the passengers ride in a closed 
metal cab. This travels up and down in the elevator 
shaft, which has doors opening from within at each 
floor. Above the shaft, in a room of its own, is the 
driving motor with a governor to control its speed 
and a panel of swatches and relays to control stop- 
ping, starting, and reversing. The steel cables that 
support the cab are looped around a drum attached 
to the driving motor. The greater the weight in tie 
cab the tighter the cables grip the 
dram. From the drive mechanism 
the cables drop down the back of 
the shaft and support a hear, 
counterweight. This weighs about 
as much as the cab with an awr- 
age load, and so the motor ha- 
onlv the excess load to lift- 
Starting and stopping the ee- 
vator are accomplished in van-'- 1 
ways. The operator may simp.} 
use a controller lever in the ca 
to do this. If the elevator e 
equipped with a sdf-lcrding ( |-- 
viee, the controller brings f— 
cab level with the floor lands: 
as the operator stops. A deve.op- 
ment of this is signal contrra 
in which the operator pref 
buttons for the various stops © 
stead of working a hand lew.- 
Such an elevator also stops auto- 
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weigm. Safety devices are cot shown in this 
simplified diagram. 


at a landing presses a button 
go up or down. For small 
ings there are elevators w 
the passengers operate themse - 
In these the doors often op® 1 
close automatically. Sign- 1 ® ^ 
trol usually works by means 
complex system of switches, 
lays, and electric circuits, j 
tain modem control systems e. 
tronic tubes and circuits t 
place of these. > r 

Modem elevators are ex re - - 
safe. Several hoisting ca x® 
used and any one of these ran - . 
port the whole weight- E 




alt were to break safe- 
ty device* would stop 
the car The cab is 
guided in the shaft by 
vertical rails powerful 
steel jaws on the cab 
would grip these rails 
and halt the cab if it 
should fall In addi 
tion oil buffers (which 
work on the principle 
of automobile shock 
absorbers) are placed 
at the bottom of the 
shaft in case other safe- 
ty devices fail 
More useful than ele- 
vators for some pur 
po*es are moving stair 
ways (The woid Esca- 
lator is a trade name ) 

A moving stairway is essentially an endless conveyer 
belt running slantwise between two floors of a build 
ing The belt however is a chain of steps arranged 
to fold and unfold at the top and bottom A flexible 
handrail moves along at the same speed Two moving 
stairways are necessary between floors of a bu ldrng 
one to handle up traffic and the other to handle 
down traffic 

Moving stairways can carry great numbers of peo- 
ple at a steady speed They are useful in department 
stores and m railroad and «ub»ay stations For 
liandl ng rush hour .crowds in stations they are usu 
ally made so the r direction of travel can be reversed 
Thu9 when most of the passengers are going into a 
station and few coming out two or more of the 
moving stairways can be set to carry them m 
The h story of the modem elevator began m the 
18oOb At that time Elisha Graves Otis invented 
the safety brake which made passenger elevators prac- 
tual He also introduced a rovers ble steam engine 
for running the ho)«t drum In 1878 a hydraulic ele- 
vator was installed in the Boreel Building m New 
York City This type of elevator worked on the pnn 
ciple of the hydraul c jack or press (see Hydraulic 
uachneiy) Hydraulic elevators led the field for 
many years and are still used for special purposes 
T1 e first electric elevator was designed and built 
m 1884 The earliest important installat on was 
made in 1889 IJntd about 1904 the hoist ng cable 
was simply wound on the drum as the cab rose the 
modem direct-traction drive described earlier was 
developed at that time \anous automatic devices 
followed The speed of elevators steadily increased 
Until today express elevators in tall buildings may 
travel as fast as 1 400 feet a minute 
The first moving stairway wa3 built in 1898 The 
basic principle has changed very little but the design 
has been constantly improved One modem type of 
moving stairway travels at a rate of 45 feet of vertical 
rise a minute 


Eliot, Charles Wiluui (1834 1926) It hen 
Charles \\ ilium Eliot was made president of Harvard 
University in 1869 higher education emphasised pnn 
cipally mathematics and tl e classics Ehot eager to 
give every student an opportunity to discover his 
individual abilities broke down this traditional sys 
tern He brought new subjects into the curriculum 
introduced the elective system abolished compulsory 
religious worship made it possible to complete the 
work for a bachelor s degree in three years and built 
up a first-rate graduate school His writings speeches 
and correspondence were influential in bringing about 
reforms in the elementary and secondary schools 

Charles Ehot bom in Boston was a member of an 
old New England family His father was a well known 
Bostonian Young Charles went to the Boston Latin 
School and entered Harvard when he was 15 After 
his graduation in 18o3 he taught for several years at 
Harvard and the Massachusetts Insttute of Tech 
nology He also spent several years abroad studying 
European educational methods before he became 
president of Harvard an office which he held from 
1869 until 1909 Eliot wrote and Bpoke extensively on 
educational political economic and religious ques- 
tions He gained wide fame for his five-foot shelf ’ 
of books better known as the Harvard Class cs’ 
This grew out of a remark of his that ‘ all the books 
needed for a real education could he set on a shelf 
five feet long A publisher asked him to select 
such a list He dd so and the collect on had a 
tremendous sale 

Ehot was mirned twice His first wife Ellen 
Peabody Ehot died in 1869 in the eleventh year of 
their marriage leaving him with two young sons 
His second wife was Grace Hopktnson Ehot 

Ehot s principal books are Five Amencan Contri- 
butions to Civilization and Other Essays (1898), 
‘More Money for the Public Schools’ (1903) ‘John 
Gilley (1904), Pour Amencan Leaders (1906), The 
Durable Satisfactions of Life (1910j 
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GEORGE ELIOT, England’s Great WOMAN NOVELIST 



b 

j. /*r 

■>> - 4?* e 

4 * W • 

Such peaceful scenes as this one are the 
settings for many of George Eliot s nove-s. 

She tells of the drama and conflict that ex- 
isted even in the quiet English villages. 

E LIOT, George (lSl^-lSSO). One of England's 
foremost not elists of the 19th century was Alary 
Ann (or Marian) Evans, who wrote under the mascu- 
line pen name of George Eliot In such novels as ‘Silas 
Alameri and ‘The Mill on the Floss’ George Eliot cre- 
ated realistic pictures of English country and milage 
life. In ‘Felix Holt’, ‘Middlemarch’, and ‘Daniel 
Deronda’ she worked on a broader theme. In these 
novels she depicted the effects of the powerful new 
forces that were reshaping English ideas ( see English 
Literature). In ‘Romola’ George Eliot used her vast 
knowledge of history as well as her artistic imagina- 
tion to portray the life of a young woman living in the 
world of the Italian Renaissance. 

George Eliot well knew the country life from her 
girlhood days. Later her w ork as an editor and con- 
tributor to several leading journals of opinion kept 
her completely informed of new ideas in science and 
social thought. Although she left school when she 
was 16, George Eliot was one of the most learned 
women of her day. She read widely in Latin, Greek, 
Hebrew, French, Italian, and German; she was a tal- 
ented musician, and such men as the essayist Ralph 
Waldo Emerson and the philosopher Herbert Spencer 
treated her as their intellectual equal. 

With all these accomplishments George Eliot re- 
mained a shy, demure, and completely feminine per- 
son. Xot beautiful in the ordinary sense, she had much 
sweetness and charm. Throughout her life she gave 
great lo\ e to those near her, and she depended on their 
love in return for her own happiness. 

A Country Girlhood 

George Eliot was bom m Warwickshire Countv, 
England, on Nov. 22, 1819. Her father, Robert Evans, 
was manager, or agent, of the Kewdigate estate. The 
family, including Man' Ann’s sister, Chrissie, and her 
brother, Isaac, lived at Griff House on the estate. 
When she was seven, Alary Ann was sent to boarding 
school. She spent week ends and long vacations at 
home, most of the tune in the company of Isaac, whom 
she adored. The scenes between Maggie Tulliver and 
her brother Tom in ‘The Mill on the Floss’ come 
directly from these childhood days with Isaac. 



George Eliot’s ‘Rompla* ranges brg 
and fiction in a vivid story. He.e a re- 
We person, the fnar Sevonwo-z. r<=- s 
to the crowds in 15th-centnry Ho-eae 


Mrs. Evans died when Alary Ann was 16 Soon 
after, Chrissie married, and Alary Ann a^umed c & 
of Gnff House. She rode with her father as he stipe.- 
vised w ork on the estate, and during the evemne sp- 
read aloud or played the piano for him. He » “ fa- 
stories of his boyhood, many of which Alary Ann ui- 

used in her books. , s 

When Isaac married, Robert Evans retired, 
father and daughter went to live in nearby Lorea^ 
Here Alarian (as she now wrote her name) " 
close friend of Charles Bray and his fami . . 
prosperous manufacturer, bad forsaken com 
Christianity for his own system of ethic* - 
until then a devout Calvinist, attempted o ‘ . 
faith. Instead, Bray converted her to his Jg, 
losophy. One of Bray’s principles ^ ^ 

of consequences": if you sow good, „ 
good; sow evil and you will reap era. 

Bray's ideas greatly influenced the i guh ■ >• 
up attending church, much to her at jv 

But she remained devoted to the spin . , 
teachings, and during these years at « 
lated D. F. Strauss’s ‘Life of Jesus from 
Alany of her novels are based upon the c Krr . 
of defying moral laws, and her lifeloDg 
ice to others showed her deeply religious 
London and a New Life 

After her father’s death, Marian * ac *jT rfe 4 
need of finding a new life. She was 3 , g, 

and without a career. Robert Evans ha 
a small annual sum, barely enough to ' 
translation of the ‘Life of Jesus’ had ee 
by John Chapman, and now the Lon 0 
offered her a post as assistant editor o 
minster Review. 

The work completely absorbed her. ^ ,3- 

articles from well-known writers, asseni ^ re , 
to magazine form, read proofs, and » lw iighoiu' 
views and articles herself. She often ft® the 

a day, but she still found time for socia gttsa 

leading writers and thinkers of th e day . - in*, 
was George Henry Lewes, a fairly w 
not very successful journalist. 
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Lewes’s wife had deserted him, leaving him their 
three young sons His plight at first aroused Marian’s 
bj m pa thy and then her deep love Despite hia 
troubles Lewes had a cheerful disposition that bright- 
ened Marian’s own somew hat somber nature In 1854 
she became his common-law wife in a union that lasted 
until his death Marriage was impossible because 
under English law at the time Lewes could not get a 
divorce without insurmountable difficulty 
Their first years together were hard Lewes still 
sent his wife money , kept the three boys in boarding 
school, and supported his old mother He and Marian 
worked furiously at their writing and managed to meet 
their obligations They even scraped up enough money 
for a trip to Germany where Lewes gathered material 
for a biography of Goethe 

Success and Happiness 

Lewes soon recognized Marian’s growing genius and 
urged her to try fiction Her first effort was a short 
story, ‘The Sad Fortunes of the Reverend Amos Bar- 
ton' It was accepted by Blackuoods Maga-me for 
the January 1857 issue Marian used her pen name for 
the first time and for some years no one but I*wes 
knew who George Eliot really was 
Blackuood't accepted several more stones and re- 
printed them in a book, ‘Scenes of Clerical Life’ 
(1858) The book brought admiring letters from 
Charles Dickens and others and George Eliot’s future 
as a noaelist was assured 

For the next 20 jears eacli new book by George Eliot 
was acclaimed by the critics and widely read by the 
public She published ‘Adam Bede in 1859 The Mill 
on the Floss’ in 1860, Silas Mamer’ in 1861 Rom 
ola* m 1862-63, ‘Felix Holt’ in 1866 ‘The Spanish 
Gypsy’, a dramatic poem in 1868 ‘Brother and Sister’, 
a sonnet sequence in 1S69, ‘Mtddlemarch’ w 1871-72, 
Darnel Deronda’ in 1876 and in 1879 ‘Essays of 
Theophrastus Such’ The books brought her an in- 
come of several thousand pounds a y ear George Eliot 
and Lewes were able to love in a fashionable house to 
entertain their friends, and to travel on the contment 
whenever they wished 

For this success she owed much to Lewes He re- 
lieved her of every possible burden and annoyance, 
he managed her funds and dealt with the publishers 
His constructive criticism and encouragement of her 
work were invaluable He achieved some success on 
his own account with a senes of books on nature study 
and biology They spent many holidays gathering 
marine life specimens on the seashore and while 
George Eliot wrote, Lewes worked with his micro- 
scope and dissecting tools Lewes’s sons w ere devoted 
to George Eliot and considered her their real mother 
Their happy life together ended with Lewes's death 
m 1878 George Eliot wrote no more and for a long 
tune she mourned him deeply In 1880 she became 
the wife of John W Cross, a friend of many years 
Only a few months later, on Dec 22, I860 sheathed 
Cross arranged her letters and journals into a ‘Life’ 
published in 1885 This has been the main source 
for succeeding biographies 


Eliot, Thom as Sthakni (bom 1888) “I am an 
Anglo-Catholic in religion a classicist m literature, 
and a royalist in politics” T S Eliot so defined, 
and even exaggerated, his own conservatism The 
ideas of this important modem poet are perhaps tra- 
ditional but the way in which he expresses them is 
extremely modem Eliot was one of the first to break 
away from conventional verse forms and poetic lan 
guage into a free expression of ideas For this leader 
ship he is recognized as one of the most influential 
writers of modem times 

Eliot was bom in St Louis Mo , on Sept 26, 
1888 His family had produced distinguished Ameri- 
cans since colonial days Tom Eliot was a frail, 
bookish boy more inclined to walk alone along the 
river than to play with other children He entered 
Harvard in 190G, completed his course in three years, 
and earned an M A degree in the fourth After a year 
at the Sorbonne in Pans he returned to Harvard 

Further study led him to Merton College Oxford, 
m England and he decided to stay He marned Vivi- 
enne Ifaigh Wood and worked first as a teacher and 
then in a bank Precise and moderate in his habits, 
he devoted his days to earning his living and his 
evenings to study and writing He liked cats and 
even wrote a book about them ‘Old Possum’s Book 
of Practical Cats’ (1939) 

In 1915 the verse magizine Poetry published Eliot’s 
first notable piece ‘The Love Song of J Alfred Pru- 
frock’ This was follow ed by other short poems such 
as ‘Portrait of a Lady’ In 1922 appeared ‘The 
Wasteland considered by many to be his most impor- 
tant woik (The meaning and influence of this poem is 
discussed m the article on American Literature ) He 
established his own magazine The Criterion and be- 
came an executive in an English publishing house 
Eliot became a British 
citizen in 1928 The 
same year he was con- 
firmed in the Anglican 
church His essays (‘For 
Lancelot Andrewes’, 
/v 1 pJK . 1928) and his poetiy 
”“■* • (‘Ash-Wednesday’,1930) 

increasingly reflected 
this association with a 
| traditional culture 

His first drama was 
'The Rock’ (1934), a 
— I pageant play This was 

. S f,^S or ' followed by 'Murder in 

1 the Cathedral’ (1935), 

a play dealing with the assassination of Saint Thomas 
Becket (*e« Becket) ‘The Family Reunion’ appeared 
in 1939 and ‘The Cocktail Party’ in 1949 This last 
play w as especially popular in the United States The 
dialogue in all these plays is written m a free but 
rhj thmical v erse pattern Eliot won the Nobel prize 
for literature in 1948 He returned to the United 
States for visits and lecture tours but contmued to 
make his home in London 
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The GLORIOUS 
REIGN of 

ENGLAND’S QUEEN BESS 

E lizabeth I, Queen of England (1533- 
1 603) . Elizabeth Tudor was 25 years old when 
she became queen of England. She rode at once 
to London from her country home, traveling in 
a slow procession to give the people a chance 
to see her. Guns boomed, bells rang, and the 
people cheered her and scattered flowers in 
her path. Yet at the beginning of her reign 
(155S) England was in despair. The country had 
been weakened by war and religious strife, 
foreign trade had fallen off, and the treasury 
was empty. Spain and France were both power- 
ful and both wanted to rule England. The peo- 
ple of England hoped their young queen would 
soon marry a strong man who would guide her. 

But Elizabeth at once took the government 
into her own hands; and, though she had many 
suitors, she steadfastly refused to marry. When 
she died, at the age of 70, she was still the 
“Virgin Queen.” By then rich and secure, 

England was enjoying its greatest literary' period. 

English ships were sailing into all seas, and the 
island kingdom was set on a march that was to 
take it to first place among nations. 

Elizabeth’s Childhood and Youth ^ , 

Elizabeth’s father was Henrv VIII “bluff Elizabeth I had a tall graceful figure and loved elaborate dress. In 
KW Hal ” Her mother m, \ r>„i ’ “rainbow portrait” bj- the Italian painter Zuccaro, she is wearing a t-fcjs 

rung rial, tier mother was Anne Boleyn, sec- embroidered with eyes and ears, svmbols of her wisdom. In her nsj-* 
ond Of Henry S SIX wives. Henry’s first wife hand ' sbe h .°- Itis a rainbow below the Latin inscription “Non sne.o.e 
Catherine of Aragon, had given him only one 


child, the sickly Mary. Henry wanted a male heir, 
so he asked the pope to annul the marriage. Because 
the pope refused, Henry broke away from the Roman 
Catholic church and set himself up as head of the 
church in England. Then he married Anne. He was 
disappointed that Anne’s child also was a girl. Before 
Elizabeth was three years old, he had her' mother 
beheaded. Elizabeth remembered him as a thrilling 
person, but cruel and terrifying (see Henrv, Kings of 
England). 

Henry gat e Elizabeth a house of her own in the 
country. At times he paid little attention to her, and 
her got erness complained that the princess “hath 
neither gown, nor kirtle, nor petticoat.” Henrv did 
however, provide excellent tutors, and Elizabeth 
showed a real love for learning. One of her tutors 
Roger Ascham, wrote: “Her perseverance is equal 
to that of a man, and her memory long keeps what 
it quickly picks up. She talks French and Italian as 
well as she does English. When she writes Greek 
and Latin, nothing is more beautiful than her hand- 

v*?*: Sl ;f delights as much in music as she is 
skilful m it. 

Heniy-’s third wife, Jane Seymour, gave him a son, 
Edward. Henry died when Edward was ten Years old 


a 4 (UUUUn UCiUYr ill C MULU Uiai-liyuuM -- - 

iris, 1 * which means ‘'No rainbow without a sun. 
and the boy came to the throne as Edward VI. Eliza- 
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beth and Edward were both brought up in Henry 5 
new church. Their half sister Mary was brought up a 
Roman Catholic. When Edward died (1553) Vary 
became queen and at once made Catholicism the state 
religion. Alary suspected Elizabeth of plotting wi 
the Protestants to gain the throne and had her im- 
prisoned for two months in the Tower of London. 

When Mary died, there were two claimants to the 
throne of England. If Elizabeth did not succeed o 
the throne, the next heir was Alary Stuart of Sco 
land, a Catholic. Alary Stuart was about to he mar 
tied to the dauphin Francis of France. If £ he vrod 
the throne of England, both Scotland and England 
would be joined to France. Philip II of Spain, thoug 
a Catholic, threw his influence on the side of E a 
beth because he was jealous of France’s power- I ** 1 eT 
the Spanish ambassador hinted to Elizabeth 
she owed her throne to Philip. Elizabeth rep 
that she owed it to her people. “She is very m uc 
wedded to her people,” the ambassador wrote, an 
thinks as they do,” 

Queen Elizabeth at Twenty-five 

Elizabeth at 25 was tall and slender. Her ey<~ 
were bright and her long pale face was crowned vn 
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a mass of curly reddish hair Her health was excel 
lent and she loved riding and shooting She could 
hunt all day and dance all night But she would turn 
from these pleasures to spend long hours with her 
secretaries read ng dispatches dictating and care- 
iully examining the accounts She spoke in splcnd d 
sentences when she addressed Parliament or the peo- 
ple With her court era her speech was elegant and 
witty — and sometimes coarse because she liked a re- 
sound ng oath as well as had her father She laughed 
loudly when amused when angered she showed fun 
ous fits of temper She was vain of her good looks 
especially of her long heautiful hands and she loved 
extravagant dress and jewels She had a genius for 
diplomacy being both cautious and wily She under 
stood finance and was extremely frugal in the expenses 
of go\ eminent She h i ted w ar because it was wasteful 
of both men and money 

Tie young queen chose as her chef minster Sir 
\\ ilium Cecil (Lord Burghley) who was cautious and 
conservative 1 ke heraelf For 40 years he was her 
mainstay in both home and foreign affairs Her favor 
ite court er was the charming and handsome Robert 
Dudley Earl of Leicester She was perhaps m love 
with Leicester but she seldom allowed h m to in 
fluence her judgment 

The Problem of Religion 

In relgious matters Elizabeth Bteered a middle 
course between the extreme Protestants and the Cath 
olics She restored the Protestant service but re- 
tained many features of the Catholic church includ 
mg bishops and archbishops She hoped this compro- 
m se would produce unity in the state but the Cath 
oles who formed a majority of her subjects were 
not reconciled From time to time some of them 
plotted with Spam or France to put Mary Stuart on 
the throne in place of Elizabeth France and Spain 
were rivals and Elizabeth was usually able to play 
one off against the other She even used courtship as 
part of her diplomat c game She refused to marry 
Ph Up II of Spain but held out hopes to more than 
one of his royal relatves when France seemed to 
threaten Later when Ph lip turned against Eng 
land Elizabeth encouraged French princes To cut 
Scotland s t es with France she gave secret help to 
the Scott sh Presbyterians She also aided the Prot- 
estant Netherlands when they revolted from Spam 

Mary 8tu irt returned to Scotland in 1561 after the 
death of her husband Francis king of France In 
156S she was compelled to flee across the English 
border to ask Elizabeth s help El zabeth kept her a 
prisoner for 19 years Finally Mary was accused of 
haying a part in the Bo-called Bahingtou plot to assas- 
sinate Elizabeth Parliament demanded her execu 
t on Elizabeth signed the warrant and Mary Stuart 
was beheaded in 1587 (see Mary Queen of Scots) 
In the last years of El zabeth s reign Catholics were 
cruelly persecuted and many were put to death 
Defeat of the Spanish Armada 

During the first 30 years of Elizabeth s reign Eng 
land was at peace Commerce revived and English 
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ships were bolily venturing across the seas to the 
West Indies There they came into conflict w th '’pa n 
and Portugal which owned and ruled the whole New 
World and claimed a monopoly of trade English 
smugglers broke through the blockade and made huge 
profits by sell ng in the Y\ est Indies Negroes thev had 
seized in Africa John Hawkins Sir Francis Drake 
and other Engl sh seamen also wav laid Spanish ships 
on their way home and seized their gold Elizabeth 
aided the English privateers with ships and money 
and shared m their profits and stolen treasure 
Philip II finally decided to put an end to these 
attacks by invading and conquering England 

After years of preparation Philip assembled a 
great fleet of his best and largest warships called 
by the Span sh the Armada (that is fleet) In 1588 
the Armada Railed into the English Channel The 
English were waiting for them and at once put out to 
sea Their ships were of newer design smaller than 
the Span sh galleons but faster and more heavily 
armed In a n ne-day battle they inflicted ternble 
losses on the enemy The ships that escaped ran into 
bad weather and only a few returned to Spam C See 
also Armada Spanish) English ships then earned the 
war to Spain When the struggle ended — after the 
death of both El zabeth and Phil p— no Spanish fleet 
dared to contest England s command of the seas 
England • Golden Age 

The most splendid period of English literature 
called the Elizabethan Age began in the later years 
of Elizabeth 8 regn Francis Bacon writer of the 
Essays was one of the queen s lawyers Edmund 
Spenser wrote the Faene Queene m her honor 
Shakespeare acted before her but at the t me of her 
death he was still a young man and had not yet writ- 
ten his great traged es Elizabeth enjoyed plays but 
there is no evidence that she appreciated Shake- 
speare s gen us nor that Shakespeare appree ated her 

Elizabeth was 55 years old when the Spanish Armada 
was defeated Her joy m the victory was soon fol 
lowed by gr ef because her great favorite Leicester 
died a few months later In 1593 her faithful minister 
Lord Burghley passed away In her court appeared 
young men— Sir Walter Raleigh brdhant and adven 
turous and the Earl of Essex a handsome young 
soldier Essex fell from favor and El zabeth had him 
executed for trying to st r up ft rebellion against her 
She died two years later in 1603 at the age of 70 
and was buned with great magnificence in West- 
minster Abbey Mary Stuarts son James VI of 
Scotland was proclaimed James I of England thus 
muting the crowns of the two kingdoms 

The things we think of chiefly as marking the reign 
of El zabeth are the religious question the defeat of 
the Spanish Armada and the flourishing of 1 terature 
Also important however were hundreds of laws 
on shipping commerce industry currency reform 
roads j>oor relief and agriculture These laws shaped 
the policy of England for more than two centuries 
after Elizabeth s re gn had ended (See also English 
History English Literature ) 
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Elizabeth is S feet 4 inches tall. Her 
ej es are blue and her hair is light brown. 
This picture was taken in 1951. 


ELIZABETH 

E lizabeth ii (bom 1926). Like Elizabeth I of 
England’s Golden Age. Elizabeth II came to the 
throne when she was 25 \ ears old “A fair and youth- 
ful figure,” said Winston Churchill, “princess, wife, 
and mother, is heir to all our traditions and glories.” 
The young queen had already w on the affection of the 
British people by her charm and 
thoughtfulness, her modesty and 
simple dignity. On her 21st birth- 
day she had broadcast from South 
Africa: “I declare before you all 
that my whole life, whether it be 
long or short, shall be devoted 
to your service and the service of 
the great imperial family to which 
we belong.” 

Elizabeth’s father was Albert, 

Duke of York, second son of George 
V. Her mother w as Lady Elizabeth 
Bowes-Lyon, a member of the Scot- 
tish aristocracy. Princess Eliza- 
beth was born April 21, 1926, at 
the London home of her mother’s 
parents, Lord and Lady Strathmore. 

Five weeks later she was baptized 
at Buckingham Palace and chris- 
tened Elizabeth Alexandra Mary, 
after three queens of her country. 

She was four years old when her sis- 
ter, Margaret Rose, was bom (Aug. 21, 1930). In spite 
of the difference in their ages, the two little princesses 
enjoyed a close companionship. Margaret Rose was 
lively and mischievous. Elizabeth (called Lilibet in 
her childhood) was rather serious and thoughtful. 
Childhood of the Little Princesses 
The family's London home was a large Victorian 
house at 145 Piccadilly. Summer vacations were usu- 
ally spent in Scotland and week ends at the Duke’s 
country house, Royal Lodge, in Windsor Great Park, 
25 miles west of London. Here the children had a play- 
house, a gift of the people of Wales. Its name was “Y 
Bwthyn Bach,” or The Little Thatched House. It was 
complete with small furniture, linens, electric lights, 
plumbing, and windows that opened and shut. Since 
only children could stand up in it, the princesses them- 
selves cleaned it and kept it in order. 

The little princesses did not go to school but were 
taught by a governess, Miss Marion Crawford, a young 
Scottish woman. Their dailv routine varied little 
from day to day. Elizabeth, at the age of five, rose 
at six o clock and went out for a riding lesson with 
a groom. After breakfast she and her sister went to 
their parents; room. They spent the rest of the morn- 
ing with their governess. After lunch thev had les- 
sons in French, voice, and piano. In the’aftemoon 
they played in the garden, usually with their gov- 
erness. They would become so absorbed in their 
games of hide-and-seek or "sardines” that thev seldom 
noticed the people who would gather outside’ the gar- 


Queen of GREAT BRITAIN 

den fence to watch them. They rarely had the com- 
pany of other children, but they had manypcts, partic- 
ularly horses and dogs. Occasionally their goi enifc- 
would give them a special treat by taking them fora 
ride in the Underground railway or on top of a bus 
They dressed simply, in cotton dresses at home and is 
plain tweed coats, berets, and wall- 
ing shoes w hen they w ent out The} 
were put to bed very early, alter an 
evening visit with their parents 
Heiress to the Throne 
at the Age of Ten 

Elizabeth’s carefree dais ended 
in 1936. George V, her grandfather, 
died early in that year, and before 
the vear ended her Uncle David 
(Edward VHI) abdicated. Eliza- 
beth’s father then became king, as 
George VI. and Elizabeth became 
heiress presumptive to the throne 
(see Edward VIII; George i I). Fee 
family moved into Buckingham 
Palace, the royal residence, which 
was more like a museum than a 
house. From the princesses’ rooms 
in the front, it was a five-minute 
walk to the garden in the rear. 

From this time, Elizabeth beg*® 
to be trained for her future duties 
From her parents and her grandmother, Queen Mary 
she learned court etiquette and diplomatic prac io- 
She studied the geography and history of the Loffi- 
monwealth countries and the United State an 
driven to Eton College for private lessons in com i u 
tional law. She disliked arithmetic, and Queen . a . 

decided she would have little use for it. . 

Elizabeth was 13 when the second World War ro 
out (1939). The next year bombs began to fall on 

don and the princesses were sent for safet} ® „ 
- ■* On Oct. 13, 1940, 


grim fortress of Windsor Castle. On Oct. lo, ■ ’ 

Elizabeth returned to London to make her firs * 
cast, from a room in Buckingham Palace. In 3 f- 
confident voice she told children everywhere t 
children of Britain were “full of cheerfulness 
courage.” Before the war ended, she joined t e 
en’s branch of the army and took training as an 
mobile driver and mechanic. n, 

Elizabeth had the privilege, often denied to ro. ^ 
of marrying a man she loved. During the wars j 
Prince Philip, a blond handsome officer in -, 
navy. Philip was bom June 10, 1921, on e _, K 
island of Corfu. As a son of Prince Andrew o ^ 
he was in line for the Greek throne; but he j, e 
Greek blood. Through his mother, Princess/ , 
was descended, like Elizabeth, from Queen 10 , n. e 
England. He had been educated in Scotland inn 
careof his uncleand guardian, EarlMountbatten. 

As soon as the war ended, Philip became a ^ ^ 
visitor at the palace, coming in, the govemc— 
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“like a refreshing sea breeze.” Before the king an- 
nounced the betrothal of the young couple, Philip 
dropped his title of prince to become a British citizen 
and took his mother’s family name, Mountbattcn. 
The king then created him Duke of Edinburgh. Gifts 
for the young couple poured into the palace from all 
over the world. On Nov. 20, 1947, they were married 
at Westminster Abbey. A son, Prince Charles Philip 
Arthur George, Duke of Cornwall, was born Nov. 14, 
194S, and a daughter, Princess Anne Elizabeth Alice 
Louise, on Aug. 15, 1950. 

Elizabeth Is Proclaimed Queen 

Even before she became queen, Elizabeth served the 
government as a skilled ambassador. In 19 IS she vis- 
ited Paris and was acclaimed by the French people. In 
1951 she and her husband made a six weeks’ tour of 
all the provinces of Canada and then flew to Washing- 
ton, D. C. (October 31), for a brief visit with Presi- 
dent and Mrs. Truman at Blair House. 

The royal couple were just beginning a five months’ 
tour of the Commonwealth countries that was to have 
taken them to Ceylon, Australia, and New Zealand, 
when George VI died (Feb. 6, 1952) and Elizabeth au- 
tomatically became queen. She and her husband were 
in a hunting lodge in Kenya, East Africa, when they 
received the news. They started at once by plane for 
London, and on February S the new queen took the 
oath of accession before the Privy Council. 

The brilliant pageant of the coronation took place 
June 2, 1953. More than a million cheering people 
lined the five-mile route of the royal procession to 
Westminster Abbey. The queen rode in the gilded 
state coach. In a long and solemn ceremony, the 
Archbishop of Canterbury anointed the queen on her 
hands, breast, and head. Then the regalia of her 
authority were brought to her; and finally the Arch- 
bishop placed on her head King Edward’s crown. She 
was crowned queen not only of Great Britain and 
Northern Ireland but of the independent states of 
Canada Australia, New Zealand, the Union of South 
Africa, Pakistan, Ceylon, and about 50 other lands of 
the largest political group in the world. In 1953-54 
the Queen, accompanied by the Duke of Edinburgh 
made a six-month tour around the world to visit the 

Iww Commo «' ve alth and strengthen the ties 
that bind them to the “Crown.” ( See British Com- 
monwealth and Empire.) 

Euzabeth, N. J. Ever since its settlement in 1665 
Elizabeth has grown because of its nearness to New 
A ork City and New York Bay. At first it was a farm 
center and sold its produce to Manhattan. Today 
it is one of Greater New York’s residential and 
industrial centers. It is the southernmost of the 
closely bu.lt cities on the New Jersey shore of New 
York Harbor. Newark adjoins it on the northeast. 
To the east lie the waters of Newark Bay and Staten 
Island Sound Staten Island is reached by ferry or 
over the Goethals Bridge. 

The English won the area from the Dutch in 1664 
and the next year Philip Carteret came to it as the 
hrst English governor of New Jersey. It is said he 


named the site Elizabethtown, for the wife of his 
cousin, Sir George Carteret, one of the New Jersey 
proprietors. Elizabeth was the New Jersey capital until 
1 686 when the government moved to Perth Amboy. 
The first industries were gristmills and sawmills. A 
brewery, shipbuilding yard, and tannery were soon 
added. Oyster gathering and fishing also provided 
occupations. During the American Revolution, British 
soldiers from Staten Island often raided the town. 

A highway, and later a rail line, linking New York 
and Philadelphia, ended at Elizabeth; ferries con- 
nected the town with New York. Jersey City eventu- 
ally became the more important terminal. In 1873 a 
sewing-machine factory began operation, and sewing 
machines are still an important product. Other mod- 
em manufactures include furniture, printing presses, 
refined petroleum, chemicals, clothing, and machinery, 

The county historical society maintains a museum 
in the Elizabeth courthouse. Boudinot House, built 
about 1752, was the home of Elias Boudinot, a presi- 
dent of the Continental Congress. The Belcher Man- 
sion, built about 1742, still stands. Princeton Uni- 
versity was established in Elizabeth in 1746 as the 
College of New Jersey; later it was moved to Newark 
and then to Princeton. 

Elizabeth is the seat of Union County. In 1'™ 
King George II chartered Elizabeth a free borough 
and town. In 1789 the state incorporated Elizabeth 
as a town and in 1855 granted it a city charter. Its 
wharves and docks, in a part of the city called Lhza- 
bethport, are under the Port of New York Authority. 
The city is governed by a mayor and council. (Secalso 
New Jersey.) Population (1950 census), 112,817. 
Elk. When Americans and Canadians use the name 
“elk” they usually mean the big deer wliich the Shaw- 
nee Indians called wapiti. The European elk, on t e 
other hand, is an animal almost identical with t e 
moose. Thus, when the English speak of the American 
elk, they usually mean the moose. Efforts to put 
end to this confusion by bringing the name "OF 1 
into popular use in America have so far failed, 1 Ii; 
article, then, deals with the elk, American style. ( or 
the elk, English style, see Moose.) , 

The elk in question is the second largest member 
the deer family, the moose being the largest ( see 
The male elk is about five feet in height a 
shoulders and may weigh from 600 to 800 P° un , ' 
Head, neck, and chest are dark brown; the rest o 
body is pale brown except for a large white pate ^ 
the rump. Its backward-sweeping antlers have 
spread of three to five feet, with five to seven P®™ 
on each branch. The cow elk weighs from 5w 
600 pounds and has no horns. . . 

Elk once wandered over most of the United 
and southern Canada. After the continent was se 
they disappeared in the East, but they are still p e 
ful in the Rocky Mountains. Because of pro 
given them by game laws, they have increase 
fast for their food supply in some regions. Li ' e , 
other deer, they feed on plants, chiefly £ rass 
leaves. They compete with domestic livestock for P 
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tore and overgrazing has become a prob- 
lem Many elk starve in winter Some 
herds have to be fed hay at government 
expense Hunting ia permitted in season 
to reduce the numbers of the animals 
Elk roam the r range m herds moving 
from the higher lands to the valleys n 
winter During the mat ng season in the 
fall fights between the mates are com 
mon T1 ey challenge one another noth a 
far re iching bugle call ahgl pitched 
trumpeting that slides do vn the scale 
into a deep roar The t \o an mals face 
each other about 20 feet apart pan tl e 
ground and then crash together Bellow 
ng with rage they repeat this again and 
again until the weaker one goes down 
Rarely is the loser k lied but occasionally 
the antlers of the fi D htera lock together 
and both d e of starvation 
In March the bulls lose their antlers 
but with their sharp front hoofs they can 
still defend the r band from wolves 
mountain lions and bears In May or 
early June each cow will give birth to one 
two or occas onally three white-spotte 1 
calves The gestation penod ranges fiom 
249 days to 20° days By fall the bulls 
antlers 1 ave grown in again and fight ng 
is rei e »ed 

The scient fie name of the elk or wap ti 
is Cenm canadejisia In contrast to the 
flat-horne 1 moose its antlers are round in 
cross section A dvarf species (Ctrv us 
nannodes) is found in Kern Count) Cal f 
Elm The American or white elm is a 
tree dear to all familiar with New Eng 
land and is famous in American h story 
The Wash ngton elm at Cambridge 
Mass under which Wash ni,ton stood 
when he took command of the Amer an 
army anl the elm under which William 
Penn made a tieaty with tl e In bans are 

notable examples Tl e American elm s a ^ 

nugn ficent tree sometimes towering to c««b«u'u> 
125 feet Its height and its great arching 
limbs present a most stately and graceful appearance 
In many Amer can towns the long arms reach well 
across the wide roadw ays Such elms are giants m sue 
Many specimens have trunks exceeding six feet in 
diameter The range of the spec es is from Newfound 
land to Florida and westward to the Rocky Moun 
ta ns In recent years caterpillars of the gipsy and 
brown ta 1 moths and Dutch elm blight and other tree 
d seases have done irreparable damage in spite of mil 
lions of dollars spent by the state and national govern 
menta in combating them As a result some of the 
finest specimens of these once glorious trees have 
been destroyed 

The slippery elm {also called the moose or red elm) 
>s another American species Its inner bark has a 
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pleasant taste and becomes slippery or slimy when 
chewed It once was supposed to have medicinal qua) 
it es The tree grows to 60 or "0 feet in he ght and 
has a broad flat cro vn and spreading branches 

The rock elm (called in some places the cork or 
hickory elm) is found from Canada south to Tennes- 
see and west to Nebraska It is d at ngu shed by small 
corky ndges on its twigs The winged elm or wahoo 
of the southeastern states is a much smaller species 
seldom growing h gher than 60 feet Found only 
from Missssppi and Arkansas west to Texas the 
cedar elm (sometimes called the basket elm) blossoms 
in the autumn 

The Eng! sh elm is nat ve to western and southern 
Europe It is somewhat taller than the American elm 
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but looks stockier because it has a compact oval head. 
It stays green longer than the American elm. 

The wood of the elm is hard to split, bends easily, 
and holds nails. Hence it is used in the manufacture 
of boxes, staves, crates, tools, and furniture. 

Scientific name of American elm, Ulmus americana; 
slippery elm, Ulmus fulva; rock elm, Ulmus thomasi; 
winged elm, limits alula; cedar elm, limits crassifolia; 
English elm, Ulmus procera. Bark ashy gray, rough. 
Leaves alternate. Flowers inconspicuous, in drooping 
clusters. Fruit winged, flat, enclosing nutlike seed. 
El PA'SO, Tex. In the westernmost comer of Texas 
on the Rio Grande lies El Paso, a main gate- 
way between the United States and Mexico. To the 
west is one of the two lowest passes through the 
Rocky Mountains — a natural avenue for railroads. 


After the first railroad arrived in 1SS1 the city grew 
rapidly. It is now served by six railroads, including the 
National Railways of Mexico, several air lines, and 
highways. Across the Rio Grande, at Juarez, begins the 
histoiic Central Highway of Mexico to .Mexico City. 

El Paso is the largest city on the Mexican border. 
It has no rival in size or commercial importance within 
a radius of 500 miles. From the rich surrounding lands 
irrigated by Elephant Butte Dam come fruits and veg- 
e tables for canning and cotton for manufacture. Cop- 
per and lead oies from New Mexico, Arizona, Colora- 
do, and northern Mexico are shipped here for smelting. 
Other industries are oil refining and meat packing. 

Reminders of Old Mexico add charm to this interna- 
tional city, and Spanish is heard as commonlv as Eng- 
lish. Its altitude of 3,762 feet and its dry, warm cli- 
mate draw thousands of visitors seeking health and 
recreation. Texas Western College, a branch of the 
university of Texas, is here. Near-by military instal- 
ktwns are Fort Bliss, Biggs Air Force Base, and 
" Ulla m Beaumont Army Hospital. 

El Paso, Spanish for "the pass,” is named for a 
break m the mountains. Spanish explorers came here 
m the early 16th century. In 1659 the mission of 
Nuestra Senom de Guadalupe was established just 
south of the Rio Grande. In 1827 settlement was 
made within the present limits of El Paso The citv 

ZZ™°V Tat i d J a 1873 ‘ lt h fiovemc-d by a com- 
mission. Population (1950 census), 130, 4S5 

Emancipation proclamation. One of the most 
memorable proclamations ever issued in h C oun 

862 Tt g ‘ Ven ° Ut by PreddeDt Lincoln on Sept ^ 
1862 It announced to 3,000,000 slaves that if their 

? * ° a New 

a ears Day, they should then be free w r 

s^dYH 0 ^ b ? n Wging Lincoln ' to^take ^this 
step and had severely criticized him for refusinir to 
do so; but Lincoln had replied “MV r, S , to 

ject is to save the Uifion and not eith T 0Ullt ^ 


the world in behalf of the Union. Freeing the slaves 
would do this. Lincoln had accordingly drawn up Ins 
proclamation in July 1862 and laid it before the Cabi- 
net. All but one of the members agreed with his 
policy. Seward approved, but urged that the procla- 
mation should not be issued at that time, for the 
Northern armies were being defeated and it would 
seem that the North was appealing to the slaves for 
aid instead of aiding them. Lincoln agreed to the 
postponement, but vowed that as soon as the Con- 
federate troops were driven out of Maryland he would 
issue the proclamation. The occasion came with the 
victory of Antietam, on September 17, and a prelimi- 
nary proclamation was issued on September 22. The 
slaveholders paid no attention to its warning, and so 
on Jan. 1, 1863, Lincoln issued the final proclamation. 
And from that rich and sunny land 
The song of grateful millions nse. 

Like that of Israel’s ransomed band 
Beneath Arabia’s skies. 

— Whittier 

The final proclamation did not apply to the border 
states which were not in rebellion, and it could not be 
enforced in the regions held by the Confederate troops. 
But as soon as the Northern armies captured a region, 
the slaves there were given their freedom. The re- 
maining slaves in the United States were freed hr the 
13th amendment to the Constitution (ratified Dec- 
18, 1SC5), which decreed that “neither slavery nor 
involuntary servitude, except as a punishment for 
crime w hereof the party shall have been duly con- 
victed, shall exist within the United States, or any 
place subject to their jurisdiction.” 

Embargo acts. The most famous historical case 
of embargo in the United States occurred in 1S0/- 
1S0S. England and France were engaged in a long and 
desperate war, growing out of the French Revolution 
and the ambitions of Napoleon. England interfered 
with neutral vessels going to ports controlled by the 
French, and Napoleon ordered that ships whic 
obeyed the English orders should be seized. Amen can 
commerce suffered severely". Hoping to bring one or 
both countries to consider the rights of neutrals, Con- 
gress passed a Non-Importation Act in 1 SO 0, fomi 
ding the entrance of English goods, but it pmv 
ineffective. Then upon the recommendation of Dei- 
dent Jefferson an Embargo Act was enacted (Dec 2 , 
1807) forbidding American vessels from putting to sew 
in the hope that lack of American products won! 
bring the other nations to terms. , 

The embargo made little impression on Eng an 
and France, but almost ruined American commerce- 
In port towns, “not a box, not a cask, not a barrel, 
not a bale was to be seen on the wharves, where 
had begun to grow luxuriantly",” and New Eng 
talked of seceding from the Union. Althoug 1 
embargo was repealed, its ill effects were long m . 
appearing. It did not ex r en sax’e the United b 3 - 
from the necessity of protecting its rights by’ force o 
arms in the War of 1812 ( see War of 1812). 

In the American Embargo Act of 1807, the e 
embargo meant a prohibition by" law upon the expo 


goods In the first World War belligerent nations 
and many neutrals placed embargoes on war materials 
The term was also loosely applied to Britain’s policy, 
in the first and second World Wars of attempting to 
prevent neutral nations from transshipping goods to 
and from Germany. In 1935 Congress prohibited the 
export in wartime of “arms munitions, and imple- 
ments of war" for use by belligerents In November 
1939 Congress repealed this “arms embargo ” In 1951 
the United Nations resolved to ask member nations to 
cease shipments of strategic materials to Communist 
China (See also Blockade, International Law ) 
Embossing Figures produced upon metal leather, 
paper, textiles, cardboard, wood, and similar mate- 
rials, when raised above the surrounding surtace 
arc the products of embossing It is one of the old 
est of the arts, and beautiful examples have come 
down from very early times It is widely used on 
leather and cloth in the making of fine bookbindings 
Figures that are raised on suitable materials pnn 
cipally sheet metals, brass silver, and gold, may be 
hammered from the 


7 EMBRYOLOGY 

EMBROIDERY One of the most common forms of 
decorative needlework, which is found in almost every 
home today, is called embroidery Table and display 
linens as well as women s and children’s garments 
often show examples of this art 
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reverse side This 
process, called rt- 
poutsl, a French 
word meaning ‘ beat- 
en back,’’ was known 
to craftsmen of the 
ancient world Re- 
poussfi is chiefly a 
hand process, but it 
is now often done by 
machines Two dies 
are used one has the 
figure inset, and the 
other, or counter die, 
with the figure raised, 
forces the metal into 
the inset die Coins 
are made by dies 
that compress the 
metal disks and leave 
a raised design on 
each side 

Another proepss in 
which the design 




pressed into the material is called chasing This is 
of ten done on metal and leather w ork Pressed metal 
containers such as tea or coffee pots, or ice pitchers, 
are embossed by placing them inside metal counter 
dies that have the figures inset The object to be em- 
bossed i3 filled with water under great pressure, and 
the water transmits the pressure to the metal forcing 
it into the design m the counter die 
Embossing in needlework is done by making many 
stitches over a pad of felt, wool or other material cut 
m the desired shape Sometimes figures are pressed 
into wood, when the wood is planed and then soaked 


j Embryology The buff I- 
ing of an animal S body is one 
of the marvels of nature An 
insect a fish or a bird begins 
developing as an egg, and, 
as the body takes shape, each 
tissue and each organ is formed 
I of the materials contained 
I within the egg 
1 After three weeks’ incuba- 
tion of the hen’s egg for ex- 
1 ample, the young chick steps 

_ into the world with heart, 

n“(top) d, spurs ewmpics of thaeUborMeiy cm brain, eyes and other organs 
f«r« lor which all formed Frogs’ eggs, laid 

n the water, undergo similar 


The craltsmen 

(Doilom) puts finishing touche* on » fine leather binding 

changes without any care from the parent, tadpoles 
hatch from them, and in due course of time these 
tadpoles grow into frog3, with a different kind of 
body Even the warm blooded mammals which are 
bora ahve, start as an egg within the mother’s body. 
But instead of being laid, to hatch in the outside 
world, the egg is kept sheltered until the new individ- 
ual is developed , and it is able to exist as a fully formed 
creature from the moment it is born 
The hen’s egg is large, because there is a large 
quantity of food yolk stored up for the use of the 
growing chick The frog b egg is smaller, because it 


in water, the depressed parts swell above the aur- contains less yolk Some eggs— for example those of 
rounding surface Metal cut by dies in the industrial starfishes— are smaller than pinheads Some eggs c?" 


arts is also said, to be embossed 


only be seen with the microscope. 



EMBRYOLOGY 

The true starting point of the chick is a tiny cel] 
Tvithm the egg— so small it can be seen only under a 
nucroscope; and when we look to other animals we 
nd that all of them, no matter how complex, start 
3",? s ™J] ar tmy cell. _ Between that simple state 
and the fully formed animal there are many steps. 
Therefore the adult stage of any animal represents the 
last step m a long series of changes. 

If we could only follow these, step by step, we 
should understand all about the construction of ani- 
, thelr past history. Tracing the stages by 

hOT the nr merS K nt ° tiSSUeS int ° and 

X conb “*“" « d ^ » 

It is an important fact to keep before us that the 
rudiment of all life is a cell (Jcell) If we look 
upon cells as the bricks of organic architecture the 

deri;;xxr P r n p r d ^ ■>** »< 

diiide; ,„d , tabby , Xi 1, 5 
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arises. These cells arrange themselves info definite 
Iajers and it is from these layers that all parts of 
the body are formed. 

in !L t0 a 0k ir, r r a /lf- C “ tUr >’ after Han ’ e y a nd Wolff 

n the first half of the 18 th century for this view of cell 
development to replace the earlier view that the am- 
mal existed already formed within the egg, but ms 
exceedingly minute, and that development con-u-ted 
m the expansion or growth of this animal in miniature. 
Then K.E.von Baer (1792-1876), the fatherof modem 
embryology, showed that all the tissues and organs 
come from cell-layers or germ-layers. One laiergnes 
215 ® * 0 ner ^. es ' an otber to skin or feathers or fur, and 
a third splits and from it come the internal organs, 
boae s- c ^ c -_ This is the germ-Iay-er theory. 

Other scientists broke down the rigid line that was 
supposed to separate vertebrated and invertebrated 
animals (those with backbones and tho=e without) 
and indicated how higher types had been developed 
from simpler ones. The chick, and for that mat- 
er man himself, in the embryo has gill clefts Idea 
feh. . These disappear but they give clues leading to 
the time when all were water-breathers and had me 
or gills. . Thus embryology retraces life’s history, 
contributing important evidence in support of the 
elief that the higher animals have been evohed grad- 
ually from the simpler ones. (See Evolution ) 
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RALPH WALDO EMERSON 

The Teacher of "SeU-Renance” 


Through all his early years Emeroa 
had been a qrn’et- unobtrusive self- 
contained person. He thought much, 
WTote a little, and said less. He was 
genial and kind in his attitude toward 
people around him, but he was always 
most difficult to know intimately 
His early married life was happy; and 
for the first 30 years of his life he seemed 
destined to follow peacefully in the 
footsteps of his ministerial ancestry- 
But underneath the quiet exterior was 
a steadily growing resolve which was 
to separate him from the church 
Emerson found that even in the simple 
ritual of the Unitarian service there 
was much to which he could not agree. 
He resigned his position as minister, 


— ±»x, ana w ,. greatly to his relief. 

- - -aorarsfnn F f aduati ° n - ^received died not find himseif. His young wifi 

he preferred to seek hi* !?' _ E ' en m those early <Javs if 31 and Emerson’s own health broke down 

to follow meekly the paths f ?° d rather th an feditoff W6nt t0 ^ urope ' saw the wnders °!, tk 

On leaving college Emr« ld down by hi s teachers, h pm,.™™ countries, and visited England. There 

school for awhile and theVsh.lr 11 !^ “ brother’s LanXr r°f m the T great men of lettere of fhe da ? 
is preaching, however . udled for the miuistrv. Carlvl ’ ^° cnd Se, John Stuart Mill, and above all, 


school for awhile and theTsf 111 lds brother’s 
as Preaching, however f ° r «* ministry-! 

health and he was forced to go South d n n- by P ° or 
he accepted a Unitarian pastorate^ R ^ return 
arned to Miss Ellen Louisa Tucker B ° S ^ and was 


P , . ’ ''“"- uu se, uonn etuart jvuu, ana. 

• ^ 6 ’ wbora hs admired more than any. But it is 
t? See that travel and great men meant but 
• , e . Emerson. He said in his essay on ‘Nature, 
,„ ° shed s °me years later: “The difference between 
nascape and landscape is small, but there is a great 


! 


1 


EMERY 


* — 339 

difference in the beholder ” As for the men, they often came to Bcoff and remamed to listen, much im- 
seeroed to him inferior in intellect, except Carlyle, pressed Emerson the man held them He was a 
with whom he corresponded for many years man of charm and vigor, he had a style which is 

On Sept 14, 1835, he married Miss Lydia Jackson almost unequaled Oliver Wendell Holmes said “No 

Previously he had purchased in Concord a house one who ever heard him speak will forget the play of 
with a pretty garden attached, and there surrounded his features, the lighting up of his eyes with a rapt 
by his family, he passed the remainder of his life, inner illumination, the emphatic stamp of his foot 
save for the breaks occasioned by lecture engage- when some weighty thought required enforcement ” 
raents and two journeys to Europe When his In the matter of style he stands supreme for his power 
house was burned, in 1872, a nation-wide popular of saying much in little, of so phrasing his thoughts 
subscription was taken and the funds used to rebuild that they sparkle and glow Every sentence seems 


He died after a short illness 
April 27, 1882, and was buried in 
Sleepy Hollow cemetery on the 
outskirts of Concord 

To understand Emerson a aloof- 
ness from men and events one 
must grasp his way of thinking 
He believed that great truths come 
to us by intuition — that is that 
they come to us unbidden Furi- 
ous striving avails us nothing 
truth comes gently and unawares 
Most modem philosophers do not 
agree with Emerson, they think 
that truth may be reasoned out 
Besides, they are interested in the 
working out of truth in relation 
to human life, while Emereon was 
always on the alert for the first 
dawning He never finishes but is always beginning 
and hia beginnings have been inspirations to the 
people of two continents 

How are men to arrive at truth? Emerson gives 
his answer in ‘Self Reliance’ "To believe your own 
thought to believe that what is true for you in your 
private heart is true for all men— that is genius 
Speak your latent conviction and it shall be the uni 
verbal sense, for always the inmost becomes the 
outmost — and our first thought is rendered back to 
us by the trumpets of the last judgment ” “God is 
m eiery man ” The last phrase is the keynote of 
what ...... . 


EMERSONS TRIBUTE TO BEAUTY 


"Wherever enow fall*, or water 
flows, or bird s fly wherever day 
and night meet m twilight wher 
ever the blue heaven is hung by 
clouds, or sown with stars, wher- 
ever are forms with transparent 
boundaries, wherever are outlets 
into celestial space, wherever i* 
danger, and awe, and lore, there 
ts Beauty , plenteous as rain, shed 
for thee, and though thou shouldst 
walk the world over, thou eh alt 
not be able to find a condition 
inopportune or ignoble " 


called the “transcendental movement, 
that faith m the “inner light’ of which Emerson m stamping mills It is then sifted to various degrees 


good as the one it follow a This 
is true of his poetry as well as his 
prose — that is the power of stat- 
ing truth in sharp relief His 
poems are among the greatest ever 
WTitten m America 
Emerson has been criticized for 
the lack of organization or plan in 
his essays But we must remember 
that he never tried to put plan 
there One might say that he was 
too honest He said what he had 
to say, as it came to him, and 
considered himself as the mouth- 
piece Emerson is still read— he 
is read more and more as the years 
go on, while many of his critics are 
forgotten 

Emerson’* principal work* are 
•Essays First Series' <1841) Essays Second Series (1314), 
poems (184? 1865) Representative Men (1850) English 
Trait*’ (1856) The Conduct of Life’ (I860) Society and 
Solitude’ (1870) 

Emery I n outward appearance emery has nothing 
in common with the sapphire and other precious 
stones to which it is related It is a dense, opaque, 
dull substance, like a fine grained iron-ore ranging 
in colorfrom reddish brown and gray to blue black It 
is found in large bowlder like masses in Asia Minor and 
on Naxos and some of the other islands of the Grecian 
archipelago Small amounts are found in the United 
States The rock is made ready for use by break- 
ing it into lumps and crushing these to powder 


the chief exponent 
When Emerson returned to America he had begun 
to lecture and to wnte freely He edited The Dial, a 
paper which spoke truth fearlessly, for a few years 
Harvard as 'k ei j >, uri gj Ve several addresses, one of 
which ‘The American Scholar , was called by Oliver 
Wendell Holmes “our intellectual Declaration of 
Independence ” His lecture tours carried him all over 
the country In those days, one must remember, 
travel was a Benes of hardships and inconveniences 
Emerson reached a large number of people, most of 
whom did not understand him at all 
There was something more than truth that drew the 
crowds It holds us now when we read the essays 
m w quiet room, it holds all those who turn to Emer- 
son for enlightenment. In the early days people 


of fineness As emery powder is one of the hardest 
natural substances, it is used for cutting and polish- 
ing many kinds of stone Glass stoppers are ground 
into their fittings with it Plate glass is ground 
fiat by its means ’When used for ptfus'nrog metals, 
it is spread on some kind of surface to form emery- 
paper, emeiy cloth, or emery sticks Emery wheels, 
used for grinding, are a mixture of emery powder and 
some cementing substame 
Emery is an impure variety of the mineral corundum, 
which is chemically an oxide of aluminum The beau 
tifully colored crystalline vaneties of corundum are 
known as sapphire, oriental ruby, oriental topaz, etc 
Corundum in less beautifully colored forma is used 
like emery lor grinding and polishing Ontario is the 
chief source of supply 
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EMOTION and How It AFFECTS OUR LIVES 


^MOTION. The character of every individual’s 1 
is determined bv his emotions. Xo matter wh 3 t 
maybe doing, there is always an undercurrent of ca- 
tion-anxiety or fear, pride in his work, friendlim 
and sympathetic interest in others, or mavbe or 
bitter dneontent. Whether he is a happv, loval 
person or one who is hostile, resentful, and discoi 
aged depends on his ability to control his emotio; 
Plainly it is important to understand them. 

The word emotion comes from the Latin vei 
emovere, which means “to move.” Because an emoti 
mores us to do the things we do, some psychology 
have compared it to the mainspring of a watch. Ji 
as the watch would be motionless without its ma 
sprrng, so we would be listless and accomplish little 
nothing if there were no emotions to motivate us 

This does not mean that emotions are our oi 
source of motivation. We are, of course, motivated 
hunger thirst, and other conditions aroused by be 

i'v 11 * ““r Wh ° ^ g0ne for a lon g time wh 

f^ IfST^^P'- He to think abc 
food. If he is asleep he may dream about it If 

m a group, his conversation will turn toward foe 


He may become aware of odors drifting toward 
from cooking food. He will eventually bestir nin®^ 
to satisfy his need. If he does not have food at 
or the money to buy it, he may do work w lc 
highly unpleasant in order to get a meal. ^ 
Similarly a person is motivated by love for 
child. He works to provide a good home or 
child and to pave the way for the child’s future PP 
ness. He may dream, talk, and think about h*= * ' 
and the task before him as much as he mnv 
talk, or think about food when he is hungrv • 

Some Emotions Are Protective 
Emotions motivate us to accomplish long 
goals such as providing for our loved ones. ^ 
have a protective or preventive function. ‘-'T 
that a creeping baby comes in contact with a ho ^ 
ator and burns his hand. The p3in motivates - 
withdraw his hand and crawl away from the pa^r 
ducing object. This avoidance of pain is a P- ^ 
ical motive. If the baby were dependent j 0 
avoid3nce-of-pain motive alone, he would ctm ^ 
get hurt. The painful stimulation, howev er, a ^ 
an emotion of fear. The baby becomes 3fraiu 
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object which causes pain Fear causes him to avoid 
the radiator and he does not get hurt In a Ike 
manner the child learns to avoid many other poten 
tially dangerous and unpleasant s t nations 
How Fear* Develop 

Not all fears are instilled by actual contact with 
painful objects In one experiment a child was made 
to fear a rabbit even though the rabbit was harm 
less and did nothing to frighten him The expen 
menter knew that a loud no se arouses fear in most 
infants He struck an iron bar behind the infant and 
produced an immediate startle response as well as 
evidences of fear The rabbit aroused no such reae 
tion The child reached for it stroked it and tried to 
get closer to it Then while the rabbit was still there 
the loud noise was made Next tune the rabbit was 
presented the child hesitated to get close to it After 
a few repetitions of the rabbit-noise combinations 
the infant was just as much afra d of the rabbit as be 
was of the loud noise A conditumedrfear reaction to 
the rabb t bad developed 

In a somewhat similar manner the child may learn 
to fear dogs whch bark loudly jump up upon him or 
push hun over What is even more interesting and 
8gnificant however is the fact that once a fear has 
developed id the way described it may transfer to 
other similar objects and situations The infant who 
became afraid of a rabbit was thereafter also afraid 
of wh te rats a fur muff and even a Santa Claus 
mask Likew se the child frightened by one dog may 
fear all dogs 

Feats also develop through observing the behavior 
of other people A child who sees that its companion 
is afraid of dogs also becomes afraid The things 
people tell us develop fears and other emotional reac 
t ong Our fear of running across the street does not 
in most instances come from having been h t by a car 
We may not even have seen that others are afraid 


EMOTION 

It usually comes from being told by our parents and 
teachers what may happen to us if we run across the 
street without looking 

Positive and Negative Motivation 
In thinking of emotion from the standpoint of pro- 
tection from injury we have emphasized its negative 
function Fear s nee it causes us to withdraw from 
situations rather than to reach out toward new ex 
penences is clearly a negative emotion Other emo- 
tions with negative aspects are anger hate loneli 
ness discouragement shame guilt boredom and 
feelings of inferiority These are learned in various 
ways but largely through our contacts nith other 
people and through what we read and hear 
Some people are so negat vely motivated that m a 
manner suggestive of the snail they withdraw into 
their shells When this sort of w thdrawal is ex 
treme we say that the person is introi erted or an 
introvert Such people are likely to be lonely with 
feelings of inferiority They contrast markedly with 
the extrovert whose emotional undercurrents lead him 
to reach out and associate with others W e would say 
that the latter is pos tively mot vated 
Although negative emotions and especially those 
with protective functions have a place in everyday 
life the positive emotions are much more important 
Among them are enjoyment of activity friendliness 
sympathy love and affection courage self respect 
and esthetic appreciation The emot onally mature 
person likes people and feels that they like him Often 
he is more concerned with their happiness than with 
his own He is tolerant of others He is able to laugh 
at himself He gets out among people and enjoys hfe 
Becoming Emotionally Mature 
How can we develop our positive emotions m such 
a way as to improve our own happiness and the happi 
ness of those who must associate with us? Although 
it is possible to cultivate these desirable emotions 
and to weaken or eliminate any hold 
which negative emotions may have 
upon us the task is not easy 
One reason for the difficulty is 
that we are often not aware of our 
own emotional undercurrents Some- 
times it is very difficult to trace the 
origin of emotionally colored atti 
tudes We may be afraid of dogs or 
perhaps only vaguely uneasy in their 
remember the dog 
us during early 
childhood the experience of seeing 
another child frightened or being 
told that dogs may bite A psy cholo- 
gist found that he disliked a certain 
rnan but without knowing why 
Later he real zed that the man had 
the same name as a villain in a story 
that he had read years earlier Many 
such instances can be cited to show 
that emot ons may influence us with 
Out our knowing why 
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Quite often our emotions seem very vague indeed. 
We are worried, anxious, or unhappy without knowing 
why. That something of which we are unaware can 
control our thoughts and our actions is difficult to 
grasp. An example or two may be helpful. 

You are, let us say, coming home from school with 
some friends. Under your arm is a book. In talking 
with your companions, you have completely forgotten 
the book. Nevertheless, when you placed your book 
under your arm with the intention of holding it there, 
your brain began sending appropriate impulses to 
your arm muscles. Even though you are not thinking 
about the book, the brain continues to send impulses 
to the muscles. Your brain has a “set” which controls 
your actions. 

Suppose that a child was dealt with harshly and 
unsympathetically by his parents except when he 
was sick. Out of these experiences the child would 
learn to fear harshness from others except when he 
could appeal to them by illness on his part. In later 
years he might retreat into chronic illness as a means 
of gaining sympathetic attention. 

How to Achieve Emotional Maturity 
Thus, in order to improve our emotional life, we 
must know what our emotions are and how they are 
controlling us. Sometimes we cannot discover these 
things for ourselves and must seek counsel from those 
who are experienced in discovering hidden motivation 
( see Psychoanalysis). 

A positive attitude toward those around us is con- 
ducive to development of emotional maturity. If we 
“lose ourselves” in others, in interesting work or 
hobbies, or in worth-while causes, we develop our pos- 
itive emotions at the expense of the negative ones. 

It is also important to have good health. The per- 
son who is always irritable and depressed may not be 
getting enough food of the right kind, the right 
amount of exercise to keep his body fit, or the neces- 
sary amount of sleep. 

One can sometimes improve his emotional life by 
changing the situations which disturb him. If he is 
lonely, he should make an effort to get out and mix 
•nith people. If he is irritated because the owner of 
a nearby vacant lot leaves it cluttered with trash, he 
may put pressure on the owner to clear it up. It is 
often easier to change situations in these ways than 
to change our emotional habits. 

Why Emotional Maturity Is Important 
When we are emotionally aroused we have pleas- 
ant, unpleasant, exciting, depressing, or other feelings. 
There are also effects in our inner organs, such as 
the heart, stomach, liver, nervous system, and spleen. 
A machine called a polygraph can register the physi- 
cal reactions to an emotion such as fright. (For 
picture, see Psychology.) 

_ Everyone is familiar with the physical signs of emo- 
tion. The person in a sharp attack of anxiety breaks 
out into perspiration. The angry person reddens and 
then turns pale. The frightened child trembles. At 
the same time the blood pressure increases; the pulse 
beats faster; breathing is more rapid and disordered- 


MORE FRIGHTENED THAN HURT 



This small boy has caught his finger in a hole in a rubbish ctt 
He is badly frightened as firemen work ,0 mother, 

presses his emotion with tears and loud wails for his m 

the normal processes of digestion are halted; e '® 
the supply of blood has been directed away fmni e 
stomach and toward the trunk muscles and into c 
arms and legs. Thus a man who faces sudden dan- 
ger can perform feats of speed and strength com 
pletely impossible under normal conditions. 

An area in the brain called the hypothalamus us 
lieved to be responsible for preparing the bod' 0 
emergency action ( see Brain). The popular > e 
that the adrenal glands perform this function y 
pouring adrenalin into the blood stream has not 
proved (see Hormones). . 5 

Most of the time we are not in emergencies, an 
such excess energy, having no normal outlet, may 
make us tense, nervous, irritable, and unhappy - 
is true when we are afraid without need of being 
when we are anxious without cause, when we are co 
sumed with hatred or resentment, or when we are co 
tinually jealous. Some psychiatrists claim thatpeop^- 
in whom emotional reactions are prolonged tend 0 
x-elop high blood pressure, ulcers, and other P Y' 
disorders. Psychosomatic medicine is concernc 
bodily ills due to chronic emotional disturbances. 

The control of our emotional life is worth ca 
thought. To be mature emotionally, to foster t e P. 
tive rather than the negative emotions, is n0 , 
conducive to good bodily health but also to a VV 
life. Emotional maturity- has been achieved by ■ a Ij_ ^ 
friendly, and courageous people for whom Me - . 
great privilege. Some principles in training ty® 
tions are considered in the article Mental Byg 
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Employers liability According to the com Enameling The delicate p eces of clo sonn* 
mon law in England and America a workman when ware in the jeweler s window the glazed cups plates 
taking employment agrees to assume all the ordinary and \ases preserved in museums many of the van ty 
rsks of industry including not only those resulting cases women carry the bright white equipment of 
from his own negligence but those due to the careless- bathrooms and the shining k tchen vare that never 
ness of h s fellow workere With the increasing use of rusts are all examples of enameling Enameling means 
machinery and Steam power accidents in industry be coating a base of metal pottery or other m neral 
came very common In large establishments vast substance with finely powdered glass and then heat- 
numbers of men were considered fellow servants in mg it until the particles melt together and form a 
the eyes of the law making the recovery of damages glaze 

impossible m the great majority of cases An Em The ancient Egyptians and Assyrians u«ed enam 
ploycrs Liability Act was therefore passed by the eled bricks of wonderful luster in the walls of their 
British Parbament in 18S0 which defined and en palaces They also used enamel in the decoration of 
larged the employ er 9 liability and gave compensation jew eliy The Greeks and Romans w ere masters of the 
whether or not the accident was due to the negligence art employing it in jewelry and as an accessory of 
of fellow workers Sim Ur acts sere later passed in sculpture In IreUnd and England numerous m ent 
roost of the states of the United States enamel ornaments hav e been dug up mclu ling sh elds 

Under such laws the injured workman either had to and helmets studded with enamel Many old c o ns 
bnng suit or accept what the employer offered This have enamel ornamentations The art also existe 1 in 
process was slow expensive and unsatisfactory to the Orient Today the Japanese are especially famous 
both workmen and employers Hence the employers for enamelwork 

liab hty system has been almost ent rely replaced by One of the most beautiful of enamels is cloisonnfi 
workmen s compensation la \s Nearly all the states ware Thin metal str ps are soldered to a base usually 
have such laws providing definite rates and terms of the same metal to form a design The cells thus 
for compensation Federal laws apply to the Distr ct outlined are then filled w th enamel pastes of various 
of Columbia and to all United States civil employees colors— bright hues for flo vers green for leaves black 
The extension of employers liability has resulted for shadows The piece is then baked or fired 
in the growth of employers babbty insurance by several times until the enamel has been built up to 
companies which undertake in return 
fora premium pad by the employer to 
pay anydamages to workmen for which 
the employer may become liable Re- 
cent la is in some states make such in 
surance compulsory {tee Insurance) 

These law have tended to promote the 
use of safer machinery and to better 
work ng conditions in general thus re- 
movng many employee grevances 
{See ako Labor ) 

EMU {emu) This flightless bird of 
Australia is the second largest bird m 
the world Only the ostnch is larger 
The emu stands from 5 to 6 feet high 
and weighs about 100 pounds The 
heavy dull brown plumage has no 
commerc al value Unlike its close rel 
ative the casso vary the head and 
neck are feathered and there is no cap 
or helmet The w ngs are undevel 
oped but the b rd can run about 30 
m ies an hour Emus live on open 
plains where they feed entirely on veg 
etable matter They are particularly 
fond of npen ng wheat and ha\ e be- 
come serious pests in Australia s wheat- _ , , . „„ , „ , . , , 

ranch ng sect ons The female h) s 6 to 1 6 dark green a sufficient height T here follow w eeks of polishing 
or blu sh eggs in a ca\ ity in the earth The male incu with pumice stone under runn ng water During th s 

hates the eggs s tt ng for 54 to 64 day s and he also process the rough surfaces become smooth 
cares for the ch cks Emus are easily tamed but they Another form of inlaid enamel is champlev4 This 
do not breed successfully in capUv ty The scient fic is made by cutting grooves in the metal itself— usu 
name is Dr<maeue novaeholhndtae »Uy bronze or 80me other metal less P««ous than 
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cold — to form the design and then filling these grooves 
with the enamel. A considerable portion of the metal 
is left as a background for the enamel design. Many 
valuable old Chinese enamels are champlevA in 


SPLENDID EXAMPLE OF CHINESE ENAMEL 
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that cobalt oxide mas used to give it this color. The 
soft grays, mhich are so popular, are generally made 
with nickel oxide. 

After the Ingredients are mixed they are melted to 
a liquid glassy mass mhich is poured into cold water. 
This quenching shatters the whole mass into millions 
of tinv fragments called frit. The frit is then ground 
mith clay, mater, coloring material, and other ingredi- 
ents. The product is a creamy liquid known as dip. 
Articles to be enameled are cleaned and dipped into 
the slip, or the slip may be applied to them by spnn- 
mg. After they are dried (supported on metal points), 
thev may be stenciled or colored by other means 
Finallv the articles are fired in a kiln. For most enam- 
elware further coats of slip are applied and the piece 
refired. In a variant of the process, dry-ground nt 
is applied directly to the piece as it comes from tbe 
kiln, while the enamel is still hot and plastic. Agw- 
w arc and granilcicare are trade names for varieties oi 

enamelmare. , , 

Distinct from true enamel are the so-called bnun- 
ing enamels” and “automobile enamels. The Insure 
glossy pigmented varnishes (see Paints). The sec n 
are synthetic lacquers (see Lacquer). 

AN ANCIENT PIECE OF CLOISONNE 


This figure of Kuan Vin, in the Victoria and Albert Museum in 
London, shows the mastery possessed by the Chinese artists of 
enameling over porcelain The perfection of the workmanship 
and the artistry of the finished product are remarkable. 


the later ^Middle Ages artists began to make painted 
enamels. A coat of enamel is fused over a metal sur- 
face, and a design is painted on this background with 
colored enamels. Numerous firings are necessary be- 
fore the work is completed. In the great cathedrals 
of Europe are some gorgeous translucent enamel win- 
dows. Fine painted enamels are produced at Limoges, 
France. 

In recent decades the art of enameling has under- 
gone a marked revival. New processes have been in- 
vented which produce enamels of a much greater va- 
riety of colors than were formerly known and which 
are superior in brilliance and durability. The most 
important industrial use of enamel is giving iron and 
steel utensils coats of opaque glass. 

Into the making of enamels go many substances — 
feldspar, quartz, fluorspar, borax, boric acid, soda, 
potash, saltpeter, clays, ammonium carbonate, stannic 
acid, and water. Many coloring agents are employed. 
If the enamelware is an intense blue, it is probable 



This ancient plaque shows clearly how doLionr ^. ^ ^ patch*? 
made. Metal ridges are set up, and enamel is app se vase o® 
between the ribs. In later work, such as the jap seen. 
the next page, the ridges are almost too line 



WHAT TRUE ARTISTS CAN DO WITH ENAMEL 










The great source of energy for the earth h ‘ “T — ElMZE 

This Doner", c°ii» S 2°"' ^ a dam sends the water thrn./i ra * ses L wat *r into clouds, and later the water 
ts used in countless ways; but each use ^5° Usb a tar ^ lne > ,he water generates electnc power. 

h We 13 J u5t another transformation of energy from the sun. 

rr\r» * 


ENERGY— Its SOURCES and 

ENERGY, a quick look about us shows events 

cur. Every day we see thinwc h , t le actlon oc ' 
and light from the sun and ^e^riv^ 031156 ° f f heat 
the wind. When we 7° drin S power from 

the air in our homes FWf 0 - 3 ° furnace > heats 

» light h„tot" 0 ±°‘“ d 'r n ‘“ ,S 6kn “ te 
G.» tamles ou f Mto J„S Lgo C “ Bel ' 1 ' 

bodies new strength and hnildc g ' * 0od glves our 
Science calls evemhW * “T™ tissues, 
happen” a form of enemy- ^ ma , kes . something 
in the universe or in our ’bodies P ^ ysical °hange 
of these forms to act Withof Ie< ™ w™ one 
happen; no life could exist. 1 them ’ nothlD S could 

Almost aU h the D e°ne^ Ge 4° UrEl l er8> ' ? 
from the sun. The white-hot c haS Come to us 

ergy in aU directions Slf ^ ^ mdiant ea ‘ 
as sunlight. Much energy al l “PP', is viaiWe 
ultraviolet and infrared ft eat ° ■,™ ted both as 1 
. On the earth, radiant enenrvfr * 
into other forms. Some fomfe J ® tha sun changes , 
equal heating of the earth’s ba $ 0Ine hea t, and un- ( 
Some of the s°un’s rays evtorafo' Creates ™ds. 
clouds. Later this m&J- *hich forms 

7 ,au as ram or snow. 1 


r ACTIONS in the UNIVERSE 

The w ater may be stored behind great dams and its 
potential energy used to generate electrical energy- 
Radiant energy is used by plants to convert carbon 
dioxide and water into food by the process called pho- 
tosynthesis. Plants and animals through plants de- 
pend upon this food. All common fuels are stored 
energy from the sun. Certain kinds of living organL-ms 
w ere buried deep under the ground ages ago and have 
been converted into coal and oil. (See also Sun ) 
Working Aspects of Energy 
Whenever energy is active, it makes a change of 
some kind in matter. Therefore science defines energy 
as the ability to do work, such as producing motion, 
heat, or chemical change in matter. 

At any given time, a form of energy may be lyin’ 
quietly, ready to produce changes when unleashed, 
or it may be in motion. Energy lying in motionfcs 
readiness is called potential energy. A coiled spring 
or a boulder in a position to roll down a hillside 
uas potential energy. So likewise does food on a shelf. 
Cnee the food is consumed and digested, the body 
uses it for building new tissue and for providing 
energy- to do work such as spading a garden or 
kicking a football. 

Energy of motion is called kinetic energy. P e 
etic energy of a moving hammer does the work w 
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dnvmg a nail so does the kinetic energy of steam 
driving a turbine As an automobile climbs a slope 
potential energy stored ages ago in the earth as 
petroleum becomes kinetic energy in the engine and 
does the work m driving the car uphill At the top 
the automobile has potentul energy It can roll 
down the other side without help from the engine 
Again this transforms potential energy into kinetic 
energy (See also Mechanics ) 

Even if the driver uses the engine it requires 
less gas because the rolling helps to move the car 
If the car goes too fast the driver steps on the 
brake The brake reduces speed by applying friction 
and fnction changes some of the energy of motion 
into heat another form of energy 
Physicists distinguish energy carefully from work 
Energy is capacity for doing work Work is some- 
thing done the measure of what has been accom- 
plished Physicists define the work done by a force 
as the product of the force exerted and the distance 
moved in the direction of the force If there is no 
motion there is no work A chair may hold a person 
up against the downward pull of gravity but in 
physics this is not considered work Accompanying 
pictures give a s mple example of potential and 
kinetic energy with a heavy Bwmging weight demol- 
ishing a wall 

How Molecular Motions Give Heat 

This example shows mechanical ktnetic energy in 
connection with the motion of large pieces of matter 
Motion of a different sort gives us another universally 
distributed form of energy heat This kind of mo- 
tion occurs crtWttn pieces of matter even when the 
body of matter as a whole is at rest 
As explained in the article Heat heat consists of 
motion within the molecular structure of matter 
Even when a b t of matter is at rest the billions of 
molecules in it are in ceaseless motion Even in air 
that seems motionless the individual molecules are 
dashing about at speeds of roughly 1 000 miles an 
hour Every portion of matter has energy because 
of these motions and this energy is called heat 
One way heat is produced is when moving masses 
are in contact and generate friction When friction 
opposes the motion of a body the work done to 
overcome the friction accelerates the motion of the 
molecules in that body that is it appears as heat 
If anyone slides down a rope too fast the heat 
generated may bum his hands (See Fnction ) 

Matter can gain or lose heat in many ways Such 
changes will occur at points of contact between 
mosses of matter which have different temperatures 
— that is different average energ es of molecular 
motion In such situations the more energetic mole- 
cules share their excess energy with the others until 
alt have the same average energy This hind of 
transfer is called conduction 
A mass of molecules having considerable thermal 
motion (heat) can also be moved bodily from one place 
to another where the amount of heat in the surround 
mgs is less A good example is heated water rising 
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Here are the radiations which cross space as vibrations. 
The slowest vibrations, caused b> alternating elecinc cur- 
rent, are at the left, and the iremendouslv rapid vibra- 
tions of gamma rajs are at the right Vibration rates, or 
frequercies , are indicated by multiples (or ‘powers’’) of 
10. Up to one billion, the actual numbers are shown and 


named The number of zeros in each ) cr- 

ponems (ID 3 for 1,000; XT forl.000,000, and so 
responding wave lengths (outsideedge of tn- _c - 

as frequencies become higher. The wave lengths 
quencies) of man> forms of radiation overl-P 
shadmg and as explained in the article. 


in a pipe to heat a building (sre Heating and Venti- 
lating). This land of transfer is called convection. 

Still another way of transferring heat is by elec- 
tromagnetic radiation. Hot bodies emit light, infra- 
red, and other kinds of rays (radiation). When 
these rays strike matter and 3re absorbed, they 
stimulate the molecules and produce heat. 

Electromagnetic Forms of Energy 

Electromagnetic radiation is distinguished by its 
ability to trav el in wavelike forms across empty space, 
even from unbelievably distant stars and galaxies 
{see Astronomy). It is emitted and absorbed by mat- 
ter. and when absorbed it creates various character- 
istic effects. It is called “electromagnetic” because 
the radiations are set up by moving electric charges 
and cause electnc and magnetic effects. 

All forms of electromagnetic radiation travel across 
empty space (that is. through a vacuum) at the 
same speed, about 186,000 miles a second. This 
speed is always equal to the number of vibrations 
a second, or frequency, multiplied by the waie length 
of the radiation (since both multiplied together must 
always equal the speed). 

Either frequency or wave length can be used to 
identify any particular radiation. Physicists often 
use frequency, howev er, because the amount of en- 
ergy carried by each unit portion of the radiation 
always increases in direct proportion to the fre- 
quency; that is, higher frequencies carry more energy 
for each unit of radiation. 


A striking fact about electromagnetic redntcn 
is the enormous range of frequencies, fro™ a 
oscillations a second (in radiations from a em- ' - 
current machinery) to more than a thousan 
billion (ICE 1 ) a second for gamma rays, Even ae- 
rates are found in secondary cosmic rays. ^ 
arise when primary cosmic rays, which am P 3 *- 
carrying fantastically high energy, arrh e ir0 ® c ; 
space and interact with atoms in upper po •* ^ 

the earth’s atmosphere. The wav e Eng is 
oppositely, from thousands of miles down o 
so short that more than many trillion w 
required to measure one inch. 

The Electromagnetic Spectrum 

The entire array of radiations, from those i ^ 

est frequency to highest (or longest wave e = „ 

shortest), is often called the electromagnetic - p . 
The term is adapted from the word -P^ iraE3 ). 
the radiations which carry visible light • jj,» 

The various kinds of radiation are explain ^ 
article on Radiation and in articles on ea 
of radiation, such as Light. variK 5 

The diagram at the top of the page s ° ■= o __._ 
kinds of radiation overlapping. The recua i 
lap because tbe various kinds were u 3 ® models 
when testing devices were less sensitive 
ones, and physicists detected radiations v c '- , 
of visible light) only in the mid-portions oi 
shown in the diagram. As a result it Ee ?f " 
that the kin ds of radiations would be clear v - 


| from each other at certain dividing nave lengths (or 
I frequencies) It seemed bkely also that each kind arose 
in its range from some characteristic interaction be- 
tween energy and particles of matter 
Radio naves, for example, were seen to occur when 
free electrons were set to oscillating in properly de- 
signed transmitting circuits, and the waves set up 
matching oscillations m receiving circuits This kind 
of radiation seemed clearly separated from infrared 
(radiant heat) Infrared was seen to arise from much 
more rapid vibrations (at correspondingly shorter 
I wave lengths) and rotations of molecules \ Bible 
light and ultraviolet came from electrons within 
atoms and X rays arose when high-speed electrons 
struck matter Gamma rays were radiated when the 
J particles in a nucleus were rearranged 

Today scientists have much more delicate testing 
devices and they can also use tremendously greater 
i amounts of energy in experiments As a result they 
can produce infrared wave lengths with radiohke cir- 
cuits and produce X rays which have a higher fre- 
quencj than the gamma rajs from most nuclei 
t Thus the older divisions of radiations have blurred 
| together,” and the names no longer correspond clearly 
J to separate kinds of radiation and separate sources 
| Today the only sure way to identify a radiation pre- 
, eisely la to state its frequency or wave length The 

* one exception to the blurring is visible light This is 
: because we see light through extremely delicate nerve 

endings in the eyes and these respond only to rela- 
< tively sharp bands of frequencies (or wave lengths) 
' u> registering energy as different colors of light 
, Absorption and Emission of Radiation 

„ The different radiations will either be transmxtUd 
(that is pass through matter) be reflected or be ai>- 
ncrtied according to the kind ol radiation and kind of 
matter When matter transmits radiation (as glass 
' r or water does with light) the frequency remains un- 
changed but the speed and wave lengths in the mat- 
ter are reduced m various amounts 
4 When matter absorbs radiation, some of the energy 
produces heat The heating may be slight or it may 
be virtually the entire effect as happens when infra- 
red rajs are absorbed Part of the energy is re- 
’ radiated (emitted) in sortie form 

The emitted energy may differ in various ways from 
f that which was absorbed In some cases the emitted 

* ray simply goes in a different direction Often Bub- 
1 stances absorb light of a certain frequency and “color” 
1 an< * omit light of a lower frequency and different 
7 color’ This is called fluorescence Sometimes the 
i energy of the light rajs is captured by an electron, 

and the electron is expelled from the atom or material 
w hich it was attached This is called the photo- 
y electric effect 

t AH bodies emit radiation, but the amount and the 
.) quality of the radiation depend on the temperature of 
i« the emitting substance For example, if a piece of 
. iron is moderately hot it emits infrared rays which 

* ®'i ) r “> cs cannot see If the iron is heated to about 
f F , it continues to radiate infrared rajB, but it 


UNITS USED FOR MEASURING ENERGY 
Value jv 

Unit Used tor Foot-Poor-ds 

Kilowatt-hour Electric energy 2 655 000 

(kw hr) 

Large calorie Food 3 037 

or kilocalone 

Small calorie Used m chonustrj 3 087 

nhywca 

British thermal Heat furnaces 778 

unit (BTU) and air coolers 

Erg Mechanics physics 0 00000007376 

(7 376X10-*) 

Joule 0 7376 

(10 mill on ergs) 

Atomic rnasB Nuclear physics 0 OOOOOOOOOlt 

piuttamu) 01X10“) 

I lectron volt Nuclear physics 1 18X10 -1 * 

(ev) electronics 


The basic unit for measuring mechanical energy in the English 
system u the foot pound This is the energy required lo lift 
a one pound weight one foot straight up All other units can 


also emits radiation of a frequency which we see as 
dull red light 

When the iron commences to emit visible light it b 
eaid to be incandescent If it gets enough heat to attain 
higher and higher temperature the color changes to 
cherty red then orange If the iron becomes hot 
eflough it emits all the colors of the visible spectrum 
and the mixture of colors is seen as white In this 
condition the iron a said to be ‘ w hite hot " and ultra- 
violet rays are emitted as well as visible light and 
infrared rays 

The ball of fire' in an atomic bomb explosion may 
have a temperature of half a million degrees From 
it come X rays and gamma rajs as well us ultra- 
violet rays blinding visible light and intense infrared 
radiation together with fragments of matter 
Forms of Electrical Energy 
Some kinds of matter, particularly metals contain 
free electrons If these electrons are 6et surging 
through the matter they constitute electric current 
Electric current is easy to control and we use it in 
countless ways Large electric motors drive many of 
our trains Electric energy gives us lighting and heat- 
ing, power for factones and carries our voices over 
telephones (See also Electricity ) 

When electric currents are made to surge back and 
forth a million times a second in an antenna radio 
wav es are produced These waves are also of the same 
fundamental nature as light but the waves ore longer 
than a city block Somewhat shorter electromagnetic 
waves are sent out by television stations and radar 
units (See aiso Radar, Radio, Television ) 

Chemical and Nuclear Energy 
In many of the phenomena produced by applications 
of energy the matter involved is changed m state but 
not in kind Ice can change to water and then to 
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steam by gaining enough heat; the opposite changes 
occur as heat is lost. But throughout all these 
changes, each molecule of water remains water (LEO). 

In other cases, the kind of matter is changed. 
Steam passing through a mass of red-hot coal or coke 
in a suitable apparatus produces a manufactured gas 
called water gas (see Gas, Manufactured). The right 
combination of products obtained from coal, air, and 
ammonia produces nylon (see Nylon). 

Such changes in kinds of matter involve chemical 
energy. Many chemical changes are produced by 
heat and electrical energy acting from outside the 
molecules. (See also Chemistry; Matter.) 

Chemical energy produces effects with forces that 
act between atoms. A far more powerful type of 
energy produces interactions between the particles 
that make the nuclei of atoms. In reactions involving 
nuclear energy, part of the mass in the interacting 
particles may be transformed into forms of energy, 
just as Einstein predicted in 190.5 (see Relativity). 
Thus mass must be considered a form of energy. 

Conservation of Energy 

Although one form of energy can be changed to an- 
other in countless ways, physicists ha\ e proved that 
through all such changes, the amount of energy imolvcd 
remains unchanged. The energy is changed from one 
form to another, but it is not increased or diminished, 
created or destroyed. This is one of the most basic 


principles of all science. It is known as the lair of 
Conservation of Energy. (Today the law takes into 
account the energy associated with mass in nuclear 
reactions.) 

Since one form of energy can be transferred into 
another, the units used for measuring the various 
forms can all be defined in the same terms. Thetab'» 
on the preceding page shows how this can be dose in 
the English system, commonly used in American 
engineering. Most scientists prefer to use seconds and 
metric units such as centimeters and grams (theegs. 
system) or kilograms and meters (the k.ms. system) 
Energy as a Commodity in Commerce 

Energy is immensely important in economics and 
commerce. When we buy coal, fuel, oil, food, orga-o- 
line, we are paying for energy. Each year the aveiag 
American buys enough energy derived from coal, ol 
natural gas, and hydroelectric sources to lift a 1OOA0- 
ton load to a height of two miles. Another big 
amount of energy' is used as food for us and our a mm!:. 

The standard of living in a country is very cloely 
related to the amount of energy which is available to 
the average person, llli ere living standards are lov, 
people may have available only the energy provid'd 
by their food requirements. Where the standard c. 
living is high, not only is there an abundance of food- 
but there is energy to run all kinds of useful denes 
such as refrigerators and automobiles. 


Moderji Views about 

SOME EFFECTS produced by energy upon larger 
masses of matter, such as mechanical motion and 
hating, can be explained without considering the 
“inner nature” of molecules and atoms. But effects 
produced by other forms, such as light, depend upon 
this "inner nature,” because these forms of energv 
produce interactions with the particles (electrons, pro- 
tons, and others) which make up the atoms. 

These interactions occur in even’ atom between 
energy and either one of the atonris two parts— the 
atom s central core, or nucleus, and an outer portion 
containing from one to more than 90 electrons. Phvsi- 
cists have identified the characteristics in the various 
forms of energy which “fit in” with these tinv parts 
of atoms and cause them to react. The kev'to this 
knowledge is the so-called quantum theory of energy. 

The Quantum Theory of Energv 

Before 1900 physicists had thought' of radiant 
energy as something that acted like waves in a fluid 
According to this view, energy would spread out in 
ex er-wider circles across space; and the energv moving 
along any line from a point of origin would "thin out” 
as the wave spread into wider and wider circles 

Between 1900 and 1905, however, physicists found 
examples of energy- which did not work according to 
this theory . In these cases, atoms seemed to receive 
and emit energy- m definite units, “packets,” Tr cor- 
puscles, or multiples of them. They would not —oM 
to any “indefinitely thinned out” amount of energv 
such as would occur under the wave theory. ’ 


the Nature of Energy 

Max Planck found that he could explain the 
tions emitted by hot bodies only by assuming^ 
radiant energy- was always absorbed and emit fed £ 
little chunks, which he called quanta. (A 
chunk is a quantum.) Later, Einstein sucres . 
explained the photoelectric effect by using , - 
little bundles of energy', which he called f J -"- r • 
Both terms are used today. 

The new theory, however, encountered one sen - 
difficulty. Theories based on photons could "° i 
plain the behavior of light when it passed ™ = 
narrow slits or bent around small obstacles, i 
physicists developed the new view further cou 
begin to understand w hy light behav ed like a ^ 
motion part of the time and acted like a stre 
particles (photons) in other cases. This com , 
of x-iews was dex-eloped about 1925 by the t cn ^ 
physicists De Broglie, Schrodinger, and others. ^ ^ 
known as wave mechanics or quantum mechanics- 
trons and other particles are shown to * w ' e . j 0 
properties, and the wave-particle theory" app 
matter as well as to photons. 

The Modern Theory °f Wave Mechanics 

The heart of the theory" can be stated in m? - ' 
plified terms as follows: both the units o • 1 

(atoms, and the electrons, protons, and 0 . B11 ; 

tides which make up atoms) and the units o ^ 
or electromagnetic energy (quanta, or P“° ” ^ ^ 
have like particles which move through sp 
though controlled by wavelike patterns. 



344«— ENERGY 



A rough comparison can be made with swallow s hunt- 
ing insects in the air The birds may be sitting 
mot onless near their nests or on a wire Suddenly the 
whole flock swoops away m wave like flight seeking 
insects w the air Each swallow remains an individual 
like the photons in the theory but the flock as a whole 
moves in waves which are controlled by the dis- 
tnbut on of the insects 

The theories of wave mechanics differ however 
from the example of the swallow s in many ways One 
difference is that the control w h ch led the swallows 
into wavelike motion existed m space outside the 
birds that is in the distribution of insects m the air 
On the other hand the wave and particle natures of 
mattec and of xedwA wwxgy do oof baxe. ezv unte- 
pendent existence The waves originate where the 
part cles are and they travel outward as the particles 
move 

Under this two-part theory the wavelike patterns 
show where energy mil go when Jt is traveling across 
space and when it encounters matter a3 bght does 
when it strikes mirrors lenses and other opt cal 
devices But when energy penetrates atoms and 
“mkes them react the quantised energy chunks 
produce the reactions Similarly m electrical devices 
electrons act as part cles If a beam of electrons is 
sent through thin gold foil however the wave prop- 


ert es make the electrons show diffraction effects just 
like those shown by light and other kinds of wave 
motion in su table experiments 
iVhite the photons of radiant energy end the par- 
ticles of matter (such as electrons protons and 
atoms) all have properties which are wav'd ke and 
particlelike they differ entirely in many ways For 
example an electron or an atom can be made to go 
fast or slow while the speed of a photon in air is 
always the same An atom can be slowed down and 
weighed a photon cannot because it has no rest mass 
Variable Nature of Photons or Ouanta 
Fhysicists realized from the very first theories 
about quanta that quanta or photons having dif 
Cerent freque.ruaea (and wave lengths) have different 
amounts of energy In every case the energy is 
directly proportional to the frequency and all photons 
of any one frequency have the same energy Strength 
of radiation at any one frequency is determined only 
by the number of photons acting The energy at any 
frequency can be found by multiplying the frequency 
by Planck s constant (usually indicated by the letter 
k) The energy in joules (work units) can be obtained 
by mult plying the frequency by 6 62 and dividing the 
product by 10 M A photon of a given frequency cannot 
be subdivided There can be one or two or ten but 
never tom and a half 
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Planck’s constant, is unbelievably small and so is 
the energy obtained by multiplying Planck’s constant 
by the frequency of a light quantum. For example, 
the energy in one photon of visible light is so tiny 
that it would take more than three billion billion of 
them to lift a pound weight one foot. 

How Radiant Energy Affects Matter 

The simplest examples of radiant energy interact- 
ing noth matter are afforded by the hydrogen atom, 
because it has only one electron. In any kind of 
atom which has more than one electron, the electrons 
repel each other; and this fact makes interactions 
very difficult to trace. 

In 1913 Xiels Bohr proposed a structure for the 
hydrogen atom in which the electron goes around the 
nucleus in any of certain circular orbits that had 
certain “allowed" values for the radii of the orbits. 
The smallest (first) of these Bohr orbits had a diam- 
eter of about four billionths of an inch. The next 
had a diameter of 2 : (or 4) times this. The diameter 
of the third allowed orbit was 3 : (9) times that of 
the first, and the orbit for any number (n) is n- times 
as far across as the first one. 

The idea that only “allowed” orbits could exist 
seemed strange to physicists at first, but manv as- 


pects of the world exist in levels. We find people 
only at certain levels in a skyscraper, and the po- 
sition.'' of the various floors determine where people 
can be found. In atoms, conditions arising from the 
quantum theory determine the possible energies for 
the electrons and the corresponding orbits of the 
Bohr theory. 

Bohr’s Orbits in the Hydrogen Atom 

The hydrogen electron is normally in the innermost 
orbit with n= 1, because the attractive force between 
the positive proton and the negative electron pulls 
the electron into the smallest allowed radius It 
takes energy to lift the electron farther from the 
proton just as it takes energy to lift a weight farther 
irom the center of the earth. 

For each allowed radius the electron has a specific 
ener©-; the bigger the radius the higher the energy. 
But the differences between the energies of two con- 
secutive orbits get smaller, becaure the attractive 
force between the proton and the electron gets smaller 

"L * 5 elc T ctr ,° 1 n s d ' stance from the nucleus liecomes 
greater. In the accompanying diagram which shows 
the differences m the amounts of energy between ad- 
joining orbits (or levels), the greatest difference will 
the first and second orbits. Bevond 
this, the amount of energy between energy levels gets 

fShTr apart. 6 " 611 ^ ^ ° rbHs arefarther *nd 

ra!ton h !4^^^ 

emitted the atom’s electron jump” from oneodfit to 
some other one. When energy- is absorbed, the jump 
is from an inner orbit outward, because the JabAn 
energy allows the electron to pull farther n 
nucleus. When an electron drops from an outer orbit 
mward, it radiates away the difference between its 


energies in the two levels. (The “jumps” and “dropr’ 
are explained in greater detail in the article on flat- 
ter.) The frequency of the radiation can be four! 
by dividing the difference between energies in the 
two levels by Planck’s constant h, and the wave 
length can be found from the frequency. 

How Wave Mechanics Changed the Bohr Theory 
Bohr's relatively simple theory explained mode; 
the facts which were known about hydrogen atom; fa 
1913, but it has had to be modified as more fad' 
were discovered. Further, Bohr’s theory- could r/t 
explain many of the energy- levels in atoms which 
have more than one electron. The modem waveir- 
chanics theory- can explain many things about ex- 
plicated atoms: and it modifies even Bohr’s theories 
about the hydrogen atom. 

One change is replacement of the "point” electro 
by a more elusive and “fuzzy-” electron. The idea c: 
sharply defined orbits has been abandoned. An elec- 
tron of a given energy- may be found at any disfar-e 
from the nucleus instead of only at a distance corre- 
sponding to some Bohr orbit. The mod likely dkbr.ee 
for the electron, however, is just what the Bohr theory 
predicted as the only possible distance for the given 
amount of energy. Although the electrons themselves 
and their orbits lore their exact positions in wave 
mechanics, the energy levels remain sharp: and fie 
allowed energies for the electron are essentially iFr- 
tical in both theories. 

The theory of energy- levels enabled phi-skids to 
explain the spectra emitted by atoms of various kirch 
— that is, the “light” emitted by the 3 toms Ixcausc 
of electrons jumping from one level to another ((■'? 
Spectrum). Energy levels are important abo in un-er- 
standing radiations such as infrared, which are emir 
ted by rotating and vibrating molecules. 

Mass and Energy within Atomic Nuclei 
The theories of wave mechanics were needed ab° 


explain xne rapidly growing knowledge cumviu^- - 
teractions between energy and atomic nuclei. Xuc.°ac 
forces are vastly greater than those between afouj- 
or the forces which hold electrons in their energy kj T _“ 
within atoms. Consequently, the energy' required o 
change a nucleus from one energy level to another u 


relatively tremendous. u - 

The exact nature of the forces which hold nut-’ 1 
together is not known; but they cannot be elector-^ 
The only parts of a nucleus which normally show ex- 
trical characteristics are positively charged proto--. 
These would fly apart unless held together bv K ’-— 


superior nonelectrical force. . , . < 

■ In 1905 Albert Einstein published studies w 
seemed to prove that in certain circumstances rem- 
and energy- can be changed, one into the other. -~ 
a mass (m) is changed to energy- (E), according 
Einstein’s theory-, the amount of energy - is sbi* • 
the equation E — vu~, where c is the speed of hg 
a vacuum. Since this is a huge number, a very - 
amount of mass is equivalent to a tremendou; aniou 
of energy. The disappearance of one million ^ 
a pound of mass gives enough energy to lift 3 m! 
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tons of matter 150 feet sti .light up (.See A turns, sec- 
tion “Atomic Power , Relativity ) 

Not only may mass be umveiW mto energy, but 
energy can be changed to mass \\ hen an electron is 
accelerated in a synchrotion to an energy of 300 mil- 
lion electron volts (Mev), its mass increases to 600 
times its mass when it is at rest Another conversion 
occurs when high-energy X rajs or gamma rays strike 
a nucleus The nucleus emits matter — a positron and 
an electron This is called pair pioduction, and the 
pair comes from the absorbed energy, since the mass 
of tile nucleus remains unchanged 
When protons and neutrons join to form Btable nu- 
clei vast amounts of energy are released The hy- 
drogen bomb gets its energy from the joining together 
of hjdrogen nuclei to form helium nuclei Nuclear 
energy can also be released when large unstable nuclei 
break up into smaller and more tightly bound ones 
This is what happens in the fission bomb in which 
uranium atoms break up In an atomic bomb about 
one thousandth of a pound of matter disappears for 
every pound of uranium 235 which breaks it up 
The sun maintains its outpouring of energy by a 
senes of nuclear transformations which release free 
energy by transforming hj drogen nuclei (protons) mto 
heavier nuclei, such as helium The reaction is simi- 
lar to that of the hydrogen bomb, except that differ- 
ent forms of hjdrogen are used The sun’s mass is 
approximately half hjdrogen in one jear about one 
billionth of one per cent of the sun's hjdrogen is 
used up Therefore the sun can continue to pour out 
energy for many billions of years before it consumes 
its hydrogen 

Engineering The skilled engineer of today is 
not only a builder, he is an expert who can solve 
the most intricate economic and financial problems 
and can forecast the future Thus, an engineer locat- 
ing a railway line can tell what route will yield the 
largest earnings through his knowledge of the effect 
of grade and curvature on the cost of haulage and 
other such details Before the United States started 
work on the Panama Canal— the greitest engineering 
achievement in history— engineers estimated that the 
cost of digging 100 000 000 cubic yards of rock from 
the Culebra cut would be 80 cents a yard V< hen the 
canal was completed some 15 years later, it was 
found that they had overestimated by less than two 
cents a jard 

The increasing complexity of industry makes the 
expert engineer more and more a necessary factor not 
01 >ly m industry but in governmental supervision of 
industry The United States Interstate Commerce 
Commission employed hundreds of engineers to value 
the country’s railways State public utilities com- 
missions often employ scores of engineers Enor- 
mous projects requiring the services of big engineering 
staffs for five or ten years are sometimes necessary 
to supply a great city with water 
The present tendency is for industrial engineering 
to concentrate in the hands of large firms employing 
many engineers Probably 95 per cent of American 


engineers work on a salary, either for commercial 
firms or in city state, or federal service In the 
woik of the engineer is included the design and plan- 
ning of the engineeung project and the supervision 
of the carry mg out of the work In some cases the 
engineers contract for the construction of the work 
An engineer who gives advice as an expert on engi- 
neering work is termed a ‘consulting engineer ” Since 
a consulting engineer is frequently asked to advise on 
the work of other engineers, he is generally a man who 
has had considerable experience in his field 
There are four principal divisions of engineering 
civil, electrical mechanical and mining engineering 
Civil engineering comprises works in connection with 
transportation, such as railways, canals and loads, 
works which have to do with water, such as public 
water supply, irrigation drainage, and sewerage, 
works of river and haibor improvement, and struc- 
tural woiks such as bridges buddings, dams, piers, 
docks, and so forth Electrical engineering deals with 
the design, construction and application of electrical 
machinery and apparatus Mechanical engineering 
is the art of machinery design and construction 
Mechanical engineering underlies engineering of every 
class and nil kinds of industrial operations to such 
an extent that it can almost be said to support the 
whole fabric of modem civilization Mining engineer- 
ing includes the work m connection with the explora- 
tion for mines and their development The highest 
professional skill is required to examine and report 
on the value of a mine and its probable life 

Each of these divisions includes a large and in- 
creasing number of specialized lines, totaling 100 or 
more Thus, civil engineering includes railway, hy- 
draulic structural, sanitary engineering, and bo foith 
Mechanical engineering includes steam, gas, auto- 
mobile, aeronautical, and heating and ventilating en- 
gineering Many distinguished engineers, however, do 
not specialize at all but act as technical executives, 
directing the work of various engineers to complete a 
great construction work or to conduct a huge manu- 
facturing or mining mdustry 
Other engineering fields are also import mt Chem- 
ical engineering is the adaptation of the science of 
chemistry to industrial uses, including the building 
and operating of chemical plants Ceramic engineer- 
ing deals with the manufacture of products from 
such nonmetalbc substances as sand and clay Ma- 
rine engineering includes all phases of shipbuilding 
Military engineering includes the building of camps, 
bridges, roads, and fortifications and the installation 
of communication and radar systems 
Among the most notable engineering works of re- 
mote antiquity aie the Pyramids of Egypt (see 
Architecture, Pyramids) The Hangmg Gardens of 
Baby Ion were one of the w onders of the world , and the 
harbors and temples of ancient Greece testify to no 
little engineering skill The theaters, temples baths, 
aqueducts, roads bridges and drainage woiks of 
ancient Rome vie in extent and magnificence with 
many celebrated modem works Other engineermg 
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feats of former days are the Dutch canals and em- 
bankments for inland navigation and for protecting 
the low lands from the sea, and the cathedrals and 
cattles of medieval Europe. 

Notwithstanding the large number of students of 
engineering in our colleges, the demand for technically 
trained men is so large and so varied and so many new 
fields of technical work are being opened that few 
competent engineers fail to find profitable employment. 
I* or one who likes mechanical and construction work 
and has a taste for mathematics and phvsics, engi- 


neering offers a fine field for attainment and sendee to 
mankind. Energy, sound practical judgment, and a 
painstaking accurate temperament are essential. For 
the degree of C.E. (Civil Engineer) or M E. (Mechani- 
cal Engineer) most technical and engineering schools 
of repute require four years of undergraduate work, 
about three years of successful experience, and one 
year of graduate work. One can scarcely hope to be 
trusted with planning and supervising important en- 
gineering works before he reaches maturity and ha' 
years of technical study and practical experience. 


The STORY of ENGLAND, Its LAND and PEOPLE 
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the Straff Dover! FraEce ' 

E N wT n he la , r ° est ? f the Isles has bee 

home to three histone nations — England Son 
land, and Wales. Today these nations, to mther 

^ make up the political unit cau 
the B rated Kingdom of Great Britain and Northei 

^ » -*■* * theSd! 

England has an importance in history all out < 
proportion to its size. The English people budt n 

ol^ ^r U '° " orld has eve P r knovmThc 
took the lead in the gigantic development of commer 
and industry^ that created machine-age civiE 
English explorers, miss onarie* trader 
»P~d ,l;e English 

earth.. British coIon ’ e3 retained the stamp the Englis 
had given them, whether they left the empire or n 


mained within it. The culture of the United States 
vas built largely on English foundations — English 
speech, common law, and our English principles of 
religious and political freedom. 

No Part of England Is Tar from the Sea 
England is roughly triangular in shape. Draw 
straight lines around it on the map and the southern 
base will measure about 315 miles across, while the 
east and nest sides will be about 350 miles each. But 
a trip around the coast, winding around headland: 
and sailing into bays and inlets, would come to about 
2,000 miles. So deep are the indentations that no point 
in England is more than 75 miles from salt water. 
To the east England faces the shallow North Sea, 
and to the w est the Irish Sea and St. George’s Chan- 
nel. To the south it looks out over the English Chan- 
nel to the coast of France. Only at the extreme south- 
west tip of the triangle does it face the open Atlantic 
Ocean. 

Such a location and coast line invited the English 
to seek their fortunes at sea. They obeyed the rail 
and became the world’s greatest sea power and the 
leading traders by sea. English ships are found in all 
the large ports of the world. They carry goods not 
only for British needs, but for other nations as well 
Divisions of the English Land 

The Cheviot Hills separate England from Scotland. 
From these highlands the Pennine Chain reaches down 
like a finger to the center of England. In the north- 
west comer, tucked in between the Pennines and the 
sea, are the Cumbrian Mountains. This region is Eng- 
land s beautiful mountain playground. It is called the 
Lake District from its many small, charming hikes. 


t0 Eout h. 354 miles; east to west, 315 mfles- 
«vea, 50 874 square miles. Population (1951 census, r‘- 
limmary), 41 572.585 

riZ a .i.!" ei —Low rolling country, broken by the Peue.ce 
tvTfFrii 11 north; the Cumbrian Mountains in the north- 
1 no* 01 . Sea FeU, 3 210 feet), the Downs in tie 
o Devon hills m the southwest. Principal nre^ 

Thames - Humber, Mersey, Tyne. Climate, Gild 
p variation. 

— W , heat . barley, oats, hay and forage crops, hops, 
h * Potatoes, turnips, cabbage, sugar beets; cattle, 
k° rse s, dairy products, herring, haddock, cod, 
._h of* 1 * tfon, granite, limestone, and Hay; von 

and boats “ anafactarc *» textiles, clothing, pottery, ships 

C, pffC _L ? odon (Population of Greater London, 83451370 
Bummgbam (1312 340), Liverpool, Manchester, SheSeM. 
. ( er 500 <XW); Bristol (over 400 000); Nottinzhan. 

li?4f! 0n 'S po . n ‘ Hu,1 > Bradford, Newcastle-upon-Tyne, 

Leicester, Stoke-on-Trent, Coventry (over 250,000). 
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ENGLAND'S GREAT POR T FOR F AS T LINERS 



Here rmes the highest peak m England, Sea Fe 
(3,210 feet) Gras- cot ers the lower slopes of the higt 
lands Monotonous moors — wastelands corered wit 
peat bogs, moss, and wiry heather— clothe the sun 
mifa Rich coal fields spread out from the Pennine 
on the east, nest, and south. 

,, heart of England is a rolling grassy plain calle 
the Midlands. The rugged highlands of ales bourn 
the Midlands on the nest. In the east it merges int- 
acoastal plain that bulges out toward the Netherlandi 
This bulge, called East Anglia, is almost Dutch ii 
appearance-loTT flat, and marshy. The northern par 

ih'S S” b “° br dn,maE 

™ reu Gran ‘ tc and Chalk in the South 

P Jrn I han Tu R c\T T rks off the ^Ldlands from th. 
extreme south of England. The long southern coa= 

line provides a variety of scenery. In the southwes 

hlTl- 8?” ° n ? d Ch’Tan-all) jagged granite masse 

break up the coast mto headlands, with many littli 
ba - s cut back “ to hmestone or sandstone. Inland an 
S heather-coi ered moors, and high gran 
ite hills called tors. Farther east lush green vjdley 

and pnSj gome C ° Vered "' ith 

Close to the center of the south coast lies the beau 

southeast. Away from the coast they are dothed w£ 
grass and capped with trees. Along the shore 2 
present high white cliffs to the sea. “ ej 

The mountainous backbone of England 
^est Most of the rivers, thereforttw do™ £ 
gentle slope to the east. In the northeast are the short 


Tyne and Tees and the wide Humber, formed by tb° 
junction of the Ouse and Trent m ers. The famous 
Thames flows across southern England to the North 
Sea ( see Thames Riier). The chief rh ers in the wfct 
are the Mersey and the Severn. The Severn is th” 
longest river in England. It rises in Wales, curve; 
around to the east and south, then widens into the 
Bristol Channel. 

A Typically Marine Climate 

England has cool summers 3 nd mild winters. It 
lies as far north ns Labrador; yet snow and crisp coW 
are rare. Grass stays green throughout the year, and 
roses bloom in English gardens until December. Winter 
temperatures average 35° to 40° F. From winter to 
summer the temperature rises on the average Ie;; than 
25 degrees. The island owes its mild winters to fh“ 
v esterly winds that blow over it from the warm water 
of the North Atlantic Drift, a continuation of the 
Gulf Stream (see Gulf Stream). 

Rain falls m frequent drizzles throughout the year 
Fogs are frequent, particularly in winter. Spring i- 
the sunniest season. The west coast has the heavies 
rainfall, about 40 inches a year. The plains in the eas 
and southeast have about 20 inches. 

Character of the English People 

Up to the 11th century England suffered many m 
vasions (see English History) - The present population, 
therefore, is a fusion of various European stocks i |; c 
invaders were chiefly blond, long-headed people; 
Saxons, Angles, Norse, Danes, and Normans. Century 
after century they pushed the older inhabitants, e 
dark-haired Celts, into Wales and north Scotian 
The population today is, therefore, predominantly 
blond, long-headed type. 
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The English have a love for their past that causes 
them to hold fast to their ancient traditions. They 
have long been accustomed to democratic government 
and political freedom. Yet they continue to regard the 
royal family with affection and reverence. 

The English Are a Sporting People 

Englishmen of all classes are enthusiastic about 
sports. They play golf and lawn tennis (on real lav ns), 
and they box, row, ride, hunt, and fish. The large 
landowners retain shooting rights over the land they 
rent to farmers. They shoot partridges, pheasants, 
and hares. “Hunting men” nde to the hounds in 
pursuit of a fox. 

The most popular games in England are cricket in 
summer and football (soccer or rugby) in winter. Soc- 
cer championship games draw great crouds to huge 
stadiums. Eugbv (“rugger”) is mainly an amateur 
sport. Cricket is as popular in England as baseball is 
in the United States. It is played in schools, by ama- 
teur clubs, in the villages, and in professional matches. 
The very word cricket has come to mean “fair play” 
in ordinary life. A dishonorable business deal is con- 
demned as “not cricket.” ( See Football; Cricket.) 

English and Americans speak the same language; 
but many of the words differ. To an Englishman a 
druggist is a chemist; a drygoods store is a draper’s 
shop; a candy store is a sweets shop; and a hardware 
store is an ironmonger’s. Com is maize and wheat is 
com. A cookie is a biscuit, squash is marrow, and 
syrup is treacle. A track is a lorry, gasoline is petrol, 
a freight car is a goods w agon, and baggage is luggage. 
A legal holiday is a bank holiday. Radio is wireless. 
Checkers are draughts. Movie? are flicks, and the 
theater where they are shown is a cinema. 


Each count}’ has its own distinctive dialect and its 
own names for things. A native of Cornwall can 
hardly understand a native of Yorkshire or North- 
umberland. A narrow ravine leading to the sea is 
called a coomb in Cornwall and Devon, a chine in 
Hampshire, and a dak in Yorkshire. The preferred 
speech of England is the Oxford accent. At the other 
end of the scale is the pronunciation of the cockneys 
in London’s slums. 

A Nation of City Dwellers 

More than any other people, the English are city 
dwellers. Four out of five live in urban areas. About 
10 million — a quarter of the total population— lire 
in London and its suburbs. Another 10 million lire 
within a 50-mile radius of Manchester, in the heart 
of the Midlands. This great manufacturing district— 
so smoky it is called the Black Country— is practi- 
cally a continuous city. Great ports, fishing villages, 
and seaside resorts line the coasts. Even Green 
England (the south and east) is dotted with good- 
sized towns. The highland regions alone are spaisdy 
settled. With the single exception of the Nether- 
lands. England (with Wales) is the most densely popu- 
lated country in Europe. 

Periiaps because the English live on a crowded is- 
land, an Englishman guards his privacy carefully and 
respects the privacy of others. He will travel all day 
on a train without speaking to anyone. His reserved 
manner often makes him appear haughty to Ameri- 
cans. But he is usually courteous and soft-spoken and 
tolerant of another’s opinion. He dislikes bragging 
and showing off and finds little humor in American 
“tall tales.” The typical English joke depends on 
understatement. A violent storm is “a bit of a blow. 


FLOWERING HEDGES MAKE F ENCES FOR FIELDS AND PASTU RES __ 



Ancient hedges of hazel and hawthorn add to the , 

tableland of Dartmoor, on the coast of Devon. Here p W°d in th ' *«•«> of England. This picture chows the ntf 

and picturesque gramtt h meadows alternate with level wastelands, called r.cr 
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An ever-increasing number of 
working people live m blocks of 
flats (apartment houses) Miles of 
t bbon dwellings (houses touching 
one another in long ro vs) spread 
out from the cites Other houses 
are semi-detached that is they 
touch the nextr-door house on one 
s de only But the city worker much 
prefers a one-family house A Lon 
don clerk will travel far out into 
the suburbs to have his own front 
door and his own garden Rooms are 
ordinanJy heated by coal burned in 
open fireplaces or by gas grates 
Breakfast is a full meal Bacon 
and eggs are not so plentiful as they 
once were but there is always toast 
marmalade and tea and often kip- 
pers (smoked hernng) Between 
lunch and dinner practcally every 
one even office workers stops for 
tea. For this meal rakes and scones 
(hot sweet bread) are usually served 
or m more old fashioned homes 
crumpets (soft unsweetened muf 
fins) For the workman a large 
tea is the evening meal On Sunday he may have a but over the long week ends of the summer bank 
jo nt (roast) with potatoes and cabbage or turnips holidays — Whitmonday (following the seventh Sun 

The cmema is the man entertainment m the tow ns day after Easter) and August Bank Hoi day (first 

The workman spends many evenings at his favonte Monday m August) Usually they do not stay at 
pub, the poor man s club. Here he takes 1 gbt beer hotels but go into lodg ngs with a private family 
(he calls it bitters) and d SCUSSes sports and pol t CS The Englbh Countryside 

The family s idea of a hoi day is a stay at the seas de Though he must 1 ve in the city the Englishman is 
People go to the sea de not only for the r vacot ons st 11 at heart a countryman On Sunday afternoons 

when the weather is 

A REMINDER OF THE MIDDLE AGES IN MODERN ENGLAND fi ne he goes to the 

country for an outing 
Even a short journey 
affords a variety of 
scenery Each coun 
ty is like a different 
state and often the 
scenery changes in 
short distances 
The forests that 
once covered most of 
England were cut 
down long ago But 
generat on after gen 
erat on has worked on 
the landscape plant- 
ing orchards and 
groves of oaks and 
Separating fields and 
pastures with hedges 
of hazel or hawthorn 
V sitors prefer to walk 
or cycle on the wind 
big country lanes. 
Footpaths known as 
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The carved stone arches of Exeter Cathedral (left) form a vaulted roof more than 300 feet long. The church was begun in tbe 
century and completed in the 14th in the purest Decorated style of Gothic architecture. In Lincoln Cathedral (n&bt/*.*? iJnx 
the 12th and 13th centimes, the Early English style of Gothic culminated. It has the highest central tower in England (271 ieeu* 










"rights of way" cross the fields and private estates 
The waiter usually does not have to open heavy 
pasture gates , he can climb over them on a pair of stair 
steps, called a stile 

Even the countryside is thickly settled In every 
stretch of landscape one sees isolated farmhouses or 
quiet villages nestling by streams Here and there 
stand a ruined castle or an abbey, a stone cottage 
two or three hundred years old with a roof of heavy 
thatch, or an equally old country house of the aris- 
tocracy, set in acres of parks and lawns These great 
houses ore rapidly becoming national monuments like 
the turned castles and abbeys Their former owners— 
the landed aristocracy — have become impoverished 
through exceedingly high income taxes and death 
duties (inheritance taxes) 

Going to School In England 

England provides free education for all children in 
tax-supported schools But parents who can afford to 
do so prefer to send their boys to private boarding 
schools From the age of nine until they finish college 
they are never home except for holidays Many girls 
also go to boarding schools, usually at a later age 
The most select and expensive of the boys boarding 
schools are called public schools (This is exactly con 
trary to the usage in the United States where a public 
school is tax-supported and attendance is free ) The 
oldest and most fashionable public schools are Eton 
Harrow, and Winchester These schools and the less 
fashionable Rugby, formed many traditions of educa- 
tion that were passed on to the free schools 

Local communities provide nureeiy schools for chil- 
dren two to five From five to eleven the children attend 
junior schools The majority then enter a “modern” 
school or a technical school Those who want to pre- 
pare for a university or a profession take an examina- 
tion before leaving the junior school If they are suc- 
cessful they receive a scholarship for a ‘grammar 
school (so called because in earlier times the main 
course was Latm grammar) When they finish the 
grammar school, at the age of 18, they may try for a 
university scholarship This pays maintenance as well 
as tuition for needy students County colleges provide 
compulsory part-time education for young people 
under 18 not attending school full time 

Children in all schools wear some sort of uniform 
The girls usually wear s navy blue pinafore dress oi er 
a white blouse, and a round felt hat or beret bearing 
the school badge The boys wear wool suits usually 
£fty, white flannel shirts, a tie of the school colors, 
and the school badge on a bnght-colored cap In some 
of the public schools dark suits and starched collars 

must be worn 

Students in English schools are expected to study 
much harder than m American schools Senior stu- 
dents, called “prefects,” maintain school discipline 
Children leam to play fairly and to Jose, if they must 
]°se. with good humor During the s rainier vacation, 
jjjouts and Guides organize hiking and camping trips 
Die Youth Hostels Association provides inexpensive 
shelter for young holiday makers on vacation 



All the large cities have institutions of higher ream 
ing The mo«t famous Engl sh universities are ancient 
Oxford and Cambridge (see Oxford) The largest is the 
University of London 

English Farmers Get the Most from the Soli 
The soil of England is of only moderate quality, 
and the cool moist climate limits the variety of crops 
that can be grown Only m the cast and southeast is 
there sunshine enough to grow w heo t The wet w estem 
regions are excellent for grasses For centuries the 
English have pastured sheep and cattle on these lush 
meadows Even in the east and south large areas are 
given over to dairy farms Engbsh stock raisers pio- 
neered in improving domestic animals, and England 
still exports more highbred livestock than any other 
country (see Cattle, Sheep) 

Through crop rotation and the liberal use of fer- 
tilizers English farmers get the most from the soil 
Cabbage and root crops (potatoes sugar beets and 
turnips) grow well in the cool climate The chief 
gram crops are wl eat, for bread, oats, for livestock, 
and barley, for beer Hardy fruits thrive in the Mid- 
lands and m the south 

Before the second World War England was produc- 
ing only a third of the food nee led for its large popula- 
tion The farmers concentrated on producing high- 
quality foods — prune beef, lamb and mutton, ham, 
bacon and cheeses During the w'ar they plowed up 
grasslands to produce more wheat and potatoes, and 
increased dairying at the expen=e of beef and mutton 
Before the war ended England was producing more 
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than half its food. When peace came, the government 
took all possible steps to maintain the high output. 

Most of the land w as formerly held m great estates 
and worked by tenant farmers. These estates have 
been gradually breaking up, and on nership is passing 
to the people who work the farms. Three out of four 
farms are less than a hundred acres. 

, Fish is the only food the English produce in suffi- 
cient supply for the home maiket. The most impor- 
tant fisheries are in the North Sea on the famous 
Dogger Bank (see North Sea). From the great fishing 
ports of Grimsby, Lowestoft, and Great Yarmouth on 
the east coast the fish are 
sent by fast trains to Lon- 
don’s Billingsgate, the world’s 
largest fish market. Oysters 
and herring are obtained 
around the entire coast, and 
trout and salmon are caught 
in streams. 

English Industry 

Is Based on Coal 
Coal has been mined in | 

England for centuries. Some 
small mines have been v orked 
out. In others the need for 
working at greater depths 
has increased the cost of 
mining. But it is estimated 
that England has enough 
coal to last, at its present 
rate of consumption, for at 
•east two hundred y ears more. 

The great coal fields around 
Aen castle, in the northeast 
extend far out under the sea 
The second great deposit 
underlies the Black Country 
in the Midlands. 

. England on ed its rise as an 
industrial nation largely to 
its coal deposits. Coal ran 
the factories, ships, and rail- 
roads. The short land journey 

to the sea made it possible 
to sell cheaply abroad. After 
the first World War coal be- 
came a "sick industry,” with 

chronic unemployment. 

Many ships had been con- 

verted to oil bumpr^* on^i ~ . • 

British coal developed theirTwnnri ^ bought 
tnc pow er. After the second World W v° r ! lydroelec - 
had a large market w ZL rr c° rld ^,' “I England again 


g° J N ' G P OWN INTO THE COAL MI N E S 
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Besides coal, the only mineral produced in anv 
quantity is iron. England’s iron ores, however are of 
low grade. High-grade ores must be imported’ Small 
amounts of lead and zinc are mined, and some tin is 
stifi obtained from the famous mines in Cornwall 
which have been worked since ancient times (see Tin)’ 
England’s quarries supply great quantities of granite 
and limestone for building, and china clay (kaolin) for 
pottery. England must import its petroleum. 

England’s Manufacturing Industries 
. England’s large manufacturing cities, with the 
single exception of London, are located on or near 
the coal fields. The tremen- 
dous iron and steel industiy 
centers at Birmingham, m 
the heart of the Black Coun- 
try, and follow s the coal field: 
east and north through Cov 
entry, Nottingham, and 
Sheffield to Leeds and Hull 
( see Birmingham; Sheffield, 
Leeds). 

The^e cities produce loco- 
motives, railway cars, rads, 
bridges, marine engines, 
heavy machinery of all type: 
and machine tools, aircraft, 
automobiles, trucks, bicycle:, 
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“ Coal has been m.ned 

Come necessary to work at depfe haS be ‘ 


eleetrical equipment, scien- 
tific instruments, cutlery, sil- 
verware, and a host of minor 
products. Shipyards on the 
Mersey^ River, at Liverpool, 
on the Tyne at Newcastle, 
ard on the Thames produce 
all types of ships, small and 
large. 

Textiles rank next to the 
metal trades in value of prod- 
ucts. In the ISth century it 
was found that the moist 
climate of Lancashire, on the 
west coast, was ideal for cot- 
ton spinning. Various towns 
developed particular proces- 
ses. Oldham spins medium- 
size threads, Bolton and 
Preston large sizes. Other 
towns are famous for dress 
goods, draperies, hosiery and 
- - - - the 


had a large market waiting for Ll but d S?m 
dropped because of a scarrifVr • P rodu ction 
skilled miners. C% of equipment and 


knitwear, and dye works. From Manchester, in 

heart of this great factory district, the cotton cloth i ? 
Rpnf t: , . . ..... ... l ,1 Hip 


In 1946 the Labor (Social kn „„ 
ownership of all coal mines took over 

dom. In 194s the entireeforfri t! )e United King- 
gas and coke industry, both of Shd “ nd the 
were also nationalized. “ h de P end on coal, 


cum gieuu laccoiy district, xne uuitvu 
sent to Liverpool, to be distributed throughout the 
w orld ( see Manchester). After the first World War, the 
competition of cheap foreign cloth depressed Eng* 
and s cotton industry. Today an increasing number 
of the Lancashire looms are weaving rayon and nylon 
fabrics. 

England is still the world’s leading exporter of 
woolen cloth. This industry* centers in west York- 
shire, and around Leeds and Bradford (see Leeds). 




P ne clays of Corn all are n ade nto ch na at the 
famous Totter es of Stohe-on T ent n the Md 
lands south of Manchester Products ude the 
famo s Wedgwood ch na the fine b ne cl na ca el 
Spode nd ndust al ceram cs— t les d a 1 | e 
and sin tiry eartl cn are 

England s m n ng and manufacturing industries be- 
came closely interw oven with those of W ales and Scot- 
land follow mg the Industrial Revolut on Northern 
Ireland also makes important contnbutons to the 


products of the United Kingdom (For the ndustr al 
pos t on of the nat on as a vhole see Great Bnta n ) 
Transportation and Communication 
No country n the vorld has such a dense web of 
ra l ays and highway! as Eng and London the hub 
of the vast system has ts o n great transport web 
of undergrounds Bubways) and busses R ver trans- 
port s un mportant except on the Thames wh h 
carries ocean vessels up to London Canals 1 nk many 
of the ndustnol c t es but most of them are too shal 
low and narrow for 
present traffic de 
tnands An ex ept on 
is the famous Mm 
Chester Sh p Canal 
which connects Man 
Chester w th the Mer- 
sey River and L er- 
pool Regular air serv 
ices operate s tun 
the country but are 
not much used s n e 
distances are so short 
B t sh overseas a r 
ways ooerate all 
over the world 
England has excel 
lent ports on all ts 
bordenng bodes of 
water Most of them 
located on w de 
estuane9 that perce 
the coastal plain 
The largest port is 
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London, at tbe head of the Thames estuary. It receives 
the greater part of England’s imports. Liverpool, on 
the Mersey River, is the great port for the Lancashire 
district. Hull, on the Humber, handles the commerce 
of Yorkshire. Newcastle-upon-Tyne is a great coal- 
exporting port. Southampton and Plymouth, on the 
south coast, are ports of call for transatlantic liners. 
Bristol, the port nearest to America, handles much of 
the trade between the United States and southern 
England. (See London; Liverpool; Newcastle; South- 
ampton; Plymouth, England; Bristol.) 

The national government owns and runs all rail- 
ways, including the London system, and all air serv- 
ices. Telephone, telegraph, cable, and radio broadcast- 
ing are also state monopolies. Radio listeners pay fees 
for the use of “wireless” sets. The British Broadcasting 
Corporation controls all broadcasting. 

The Church of England 

England has an established state church headed by 
the ruling monarch. It is called the Anglican, or 
Protestant Episcopal, church. Large numbers of the 
English people, however, belong to “nonconformist” 
Protestant faiths, principally the Methodist, Congre- 
gationalist, and Baptist. The Society of Friends 
(Quakers) and the Unitarians, though few in number, 
have had great influence in business and politics. 
There are also many Roman Catholics in England. 

In the Church of England the ecclesiastical system 
is episcopal (that is, governed by bishops). The coun- 
tin' is divided into two sections, Canterbury and York, 
each under its own archbishop. The archbishoprics 
are divided into bishoprics, headed by bishops. These 
m turn are subdivided into parishes. A cathedral 
church is governed by a chapter consisting of a dean, 


canons, and prebendaries. Vicars, rectors, and curate 
officiate in the parish churches. 

The Anglican church provides High Church and 
Low Church observances. The High Church has al- 
most as much ritual as the church of Rome. The Low 
Church has much less ritual. 

National and Local Government 

England has had no separate national government 
since 1707, when the Act of Union joined Scotland to 
England and Wales. ( See English History; Great 
Britain; Parliament.) 

The English counties (also called shires) are of 
ancient origin. Many of them were originally smaE 
kingdoms. Since the 10th century there have been 
only slight changes in names and boundaries. After 
the Norman Conquest (10GG) the shire was frequently 
called a county. In England the county is the largest 
subdivision in the country. In this respect it corre- 
sponds to an American state. Its government, how- 
ever, is completely different. 

The counties are governed by county councils. The 
council members are popularly elected and elect their 
chairmen. They receive no salaries. The large cities 
are independent of the county governments. Inndrc) 
is a county in itself, and other large cities, such as 
Manchester and Birmingham, though within the 
boundaries of a county, are independent political unit 
called county boroughs. County councils and count} 
borough counciLs levy local real-estate taxes, called 
rates, to pay for local services, such as sanitation and 
fire protection. They also receive grants from the 
national government to administer national services, 
such as public health and education. (For Reference- 
Outline and Bibliography, see Great Britain.) 
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These stones ate part of the huge circular temple at Stonehenge which aeems to hare 
ship of the sun They show the engineering sk U of the primitive people who set them i 


pNCUSH HISTORY Long ages ago the Brit sh 
Wes formed a peninsula of Europe The Engl sh 
Channel was a broad pla n People and anuna s from 
southern Europe traveled across th s plain and made 
ther home in the dense forests that then covered 
Bnta n The people belonged to the earliest stage 
of emulation the Old Stone Age They moved 
stealthily over the damp green woodland stone ax in 
band hunting mammoth hor^e and reindeer They 
1 ved in caves had no domest c animals and took no 
care of the r dead 

After an immense stretch of time the land subs ded 
and Ireland was separated from Britain Later the 
sea flo ved into the narrow Strait of Dover and made 
Britain also an island The people advanced slo vly 
to the New Stone Age In th s period they mined 
fl nts for the r ties pons and polished them to give a 
sharp cutting edge They laid a v ay the r dead m long 
or round chambers called barrous and heaped over 
them mounds of earth and stone From remains found 
in these barrows we know that they tamed horses 
sheep goats cattle dogs and hogs and that they 
grew wheat and barley and later flax to make linen 

Around 2500 n c — perhaps even earlier — sea mer 
chants from Med terranean countries discovered the 
islands in the northern seas The Phoenicians who 
traded with many lands came again and aga n to buy 
t" which lay dose to the surface in Cornwall (see 
Jaioenicians) The native people Ie3rned from the 
t "were how to smelt t n with copper to make bronze 


tools and weapons With this knowledge the long 
Stone Age ended and the Age of Bronze began In the 
later Bronze Age the people of Britain erected ave- 
nues and circles of huge gran te slabs 1 ke that at 
Stonehenge These w ere probably their temples (See 
also Stone Age Man ) 

Some five or sx centuries before the birth of 
Christ a tall fair people called Celts came across 
the channel in small boats The Goidels or Gaels 
(who are st 11 found m Ireland and in the Highlands 
of Scotland) formed the first great m grat on Then 
came the Brj thons or Britons {still found in Wales 
and Cornwall) who gave the r name to the island of 
Britain The Celts knew ho v to smelt iron and were 
sk lied in arts and crafts They 1 ecame the ruling class 
and the nat ve folk ndo[ ted the Celt e language and 
the Celts Dru d relig on [sfe Celts) 

Rome Rules Britain Nearly 400 Year* 

Jul us Caesar ra ded Br ta n in 5o b c and again 
in 54 b c (see Caesar) Nearly 90 years later Rome 
undertook the conquest of the island m earnest 
In ad 43 Emperor Claudius gathered a force of 
about 40O00 to invade the island Within a few 
years the Romans subdued all the area that is nov 
England and added it to the Roman Emp re as the 
prov nee Britannia 

A wido ved Celtic queen golden haired Boad cea 
led a great upns ng against the Romans in a d 61 
but her barbarian horde was no match for the Roman 
sold ers The people of Scotland were harder to sub- 
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UNCOVERING THE MOSAIC FLOOR OF A ROMAN VILLA 



" "• //V* V , ’ V /- ✓>' s r ' 7 * " \ ^ 

- -, > As, ' ■// ■ l - -3_ v » .STCx .• j 

During the 400 years that the Romans ruled Britannia they built man y large and luxurious houses in the country as well as ia tts 
towns. The country estates were called villas. Here we see an English workman carefully uncovering the mosaic floor cl a n-a 
in Somerset. Remains of more than SO villas have been discovered in this southwest country. 
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due. Emperor Hadrian decided conquering them 
was not worth the trouble; so he had a nail built 
100 miles long across the narrow neck of the island 
to keep them out (see Scotland). South of this nail 
the Romans built more than 50 cities and connected 
them with military roads. Some of these roads, such 
as the famous Wathng Street, still serve as the foun- 
dations for modem highwajs. 

The cities contamed Roman baths and open-air 
theaters, temples to Jupiter, .Mars, and Minerva, and 
houses with colonnaded terraces, mosaic floors, and 
hot-air furnaces. Upper-class Batons in the towns 
spoke Latin and wore the Roman toga. Commerce and 
industry prospered, protected by Roman law. Later, 
when Rome became Christian, 

Roman missionaries spread 
Christian teachings in Britain. 

In a.d. 410 the Goths swept 
down on Rome and no more Ro- 
man legions came to protect Bri- 
tannia. One by one the legions 
already there were withdrawn. 

The Britons, left to themselves, 
were unable to form a govern- 
ment. Local chieftains narred 
with one another. Barbarians 
from Scotland and pirates from 
Ireland ravaged the land. In 
vain a Briton wrote for aid to 
a Roman consul, saying: “The 
barbarians drive us to the sea- 
the sea throws us back on the 
barbarians.” 

Anglo-Saxon Invasions 

Soon a more dangerous enemy 
appeared. Across the North Sea 
came bands of pirates in long 
black ships. They were of Teu- 
ton (German) stock— Angles, 

Saxons, and Jutes — from the re- 
gion of modem Denmark. They 
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found the island easy to invade. In the south and 
nest a low coast thrusts out toward the continent 
From the coast navigable rivers lead inland aero.; 
a rolling plain. The land itself, covered with green 
the year round, seemed miraculous. Not until cen- 
turies later did people leam that the British Isles. sO 
far to the north, owe their mild climate to the wann 
Gulf Stream. 

The invaders plundered city after city and drme 
the Britons ever farther w est. Farmers and benLm n n 
followed in the wake of the warriors. The newcomers 
were pagans, worshipers of Odin and Thor (ccc Odin, 
Thor). They had no use for Roman cities or Roman 
law . Thev cleared the forests to make farmland an 

built long houses grouped around 

the large log hall of their chiei. 
which was decorated with can 
ing and paint and hung m 
shining armor. . . 

Bv the jear 600 the nun o’ 
Rome’s Britannia was complete- 
The original Celtic stock sur- 
vived only in the mountains oi 
Wales and in Cornwall. Except 
in these areas, Christian', 
and the Celtic language died 
out. Britain came to be cauca 
Angle-land (later England) al- 
ter the Angles, and the pe°P 
spoke Anglo-Saxon (see 
Language). 

The small Anglo-Saxon tn» 
gradually merged intof 6 '® 
eight little kingdoms. The i Jut • 
a small tribe, held the - 
Wight and land to the no 
The Saxons established th 
selves in Wessex, on the 
coast. The Angles ruled r ’ 

in the Midlands; East -Wo, ® 

the east coast; and Nort 




cnmtrod^ii. original Celtic population 
survived in the western highlands; 
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( m „ t j e "°?S iea8t , ' tVhen a ^ m , g dlod an assembly came again and in 1016 Canute the k ng of Norway 
called the wise men ) chose a nev king fiom and Denmark made himself king of England also He 

| the royal family proved to be a wise and strong ruler but after his 

T » T h * ? ,l “ lon of Au 80 Stine death h s empire fell apart and in 1012 the Danish 

, In the J ear 597 Augustine an Italian monk landed dynasty in England ended (See Canute Harold I ) 

i wth 40 followers on the coast of Kent He had been The English line then returned to the throne w th 
I sent by Pope Gregory I to win the Angles to the Chris- Ed vard the Confessor a son of Ethelred the Unready 
i bsn faith He baptzed Ethelbert king of Kent re- Edvard had been reared by French monks He was 
paired the old Roman church at Canterbury and called The Confessor because of he personal piety 
founded a Bened ctme abbey there The pope conse- The Norman Conquest (1066J 

crated h m archbishop for his services From that Meanwhile other Northmen had been raiding the 
t me on the archbishop of Canterbury has been pn coast ot France On the south shore of the Engird 

mate of the church in England (See Canterbury ) Channel they establ shed the duchy of Normandy 

Christian ty spread rapidly Learned monks These Northmen or Normans became Fiench in lan 
brought to England a knowledge of architecture law guage and culture In the 11th century Normandv 
philosophy and the Latin language A new c v lira was rich populous and powerful (See Normandy } 
ton began to take shape Soon however it was WhenLdvardtheConfessordicdch ldless \\ Hum 
checked by another in\ as on of barbarians duke of Normandy cla med the Engl sh crown He 

Danes Invade England w as a second cousin of Edward and he had exacted an 

The new invaders were Scandinav ans from Norway oath from Harold Pari of Wessex to support his cla m 
and Denmark (see Northmen) The Engl sh called The Engl b Witan nevertheless elected Harold king 
them Danes Summer aftei summer these bold p rates Willum appealed to the pope The pope supported 
rowed up the rivers in their long boats plundered the W Uliam and declared Harold guilty of perjury 
nch monasteries and went home wth gold and gems Willum gathered together a host of horsemen 
Soon after 8o0 a great force rema ned in England bent slingers and archers and set sa I for England Harold 
on conquest Then permanent settlers poured in The met 1 un with foot soldiers armed w th battle axes 
Danes were farmers and traders as well os warr ore The t vo armies clashed in the famous battle of Hast- 

When they founded a to vn— usually a port— they ings on Oct 14 1066 Harold was killed on the 

fortified t and opened a market All eastern England battlefield The victorious William went up to Lon 
north of the Thames passed under the rule ot the Dan don and was crowned king of England in \\ estminster 
sh ]arla (earls) and came to be known as the Dane- Abbey on Christmas Day (See also Harold II 
law (under Danish law) William I the Conqueror Hastings Battle of) 

The Danes would probably have w ped out Chnsti For five years Will am vas busy putting down re- 
amty in England if it had not been for Alfred the volts in his new kingdom He seized the land of all 
Great king of Wessex Alfred 
defeated the Danes great army 
at Chippenham in 8“8 and 
forced the Danish leader to s gn 
a treaty agreeing to leave W es- 
sex free The Danes prom sod 
also to be baptized and many 
d d become Christians In the 
last years of ha re gn Alfred 
began English prose literature 
by translating Latin books into 
Anglo-Saxon He also built 
schools and ordered the Anglo- 
Saxon Chron cle the first his- 
torical record of England to be 
begun (See also Alfred the 
Great) 

A century after Alfred s time 
the Danes started once more to 
raid England s shores In 991 
the incompetent Ethelred the 
Unready tried to buy them off 
by pay mg them yearly a large 
sum a silver called the Dane- 
Seld or Dane tax which was 
raised by a heavy tax on the 
people Nevertheless the Danes 
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!ea\ e the manor on which he vr». 
bom. Tliis system of land tern 
was the basis of feudalism , whrfi 
held sway all over Europe in fh» 
Middle Ages. ( See ako Midd u 
Ages; Feudalism; Knighthood ) 
The efficiency of William’s rale 
is shown by the survey he Ld 
made of all the property in Eng- 
land. His agents visited ever, 
manor, found out who owned it 
how man} - people In ed there, and 
reported what the feudal M 
ought to pay the king in taxes and 
feudal service. The findings we 1 ? 
recorded in the famous Domedn 
Book, one of the most \aluab 1 - 
documents in English histon 
The record was called Domesdw 
(day of doom) beeau-e no on* 
could e-cape its judgment 
The date of the Norman Con- 
quest — 1066 — is one of the mad 


Every 10^1 had to be a fortes m the M.ddle Ages W.thTmThigh Uuek walls the °r °, iT-f™ 

houses were crowded close together. This town is typical of the llthcentaiT “ important dates in Englishhliton 

, ♦ pTorrl-irn^'c ilA 


..axons who fought against him and distributed it 
among his Norman followers — except for \a-t tracts 
that he kept for himself as “crown Lands ” From his 
crown lands the king derived his chief support. On 
his own estates and on those of favored barons he 
ordered strong fortified castles built. 

In return for the grant of land— called a fief — 
each lord had to swear loyalty to the king, furnish 
knights for the king’s army, attend the king’s court, 
and aid the king with money on certain occasions. If 
the lord failed to perform any of these duties, the 
king might declare his fief forfeited. Otherwise the 
nef was held by the lord and his heirs forever. Farm- 
ers were reduced to the class of serfs, or villeins 
as the Normans called them. The estate on which 
they worked was called a manor. A villein could not 


me urn century. v — ' , ,, * 

The Conquest cut England s 
with Scandinavia and connected England with France 
French, the language of the Norman rulers, beam 0 
blended with the Anglo-Saxon speech of the common 
people, enriching the native language with many 
new words and ideas. Wooden churches and abb}" 
were replaced with beautiful stone buildings in the 
Norman style. Foreign monks and bishops, brought 
in by the Normans, made the monasteries center- of 
learning. Anyone who wanted to study went into 
the church as a matter of course. The king’s secre- 
taries, judges, and most of his civil servants were 
churchmen, because only churchmen had the nece- 
sary education. 

William I, the Conqueror, promised when he was 
crowned to govern according to the laws of Edrean 
the Confessor. The Witan survived in his great conn- 
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cl of advisers the cunaregw which was attended by 
earls barons bishops and abbots but the counc 1 no 
longer had the power to choose the king As feudal 
overlord of the whole country William bequeathed 
England on his death to h s second son Wilbam II 
He left ISormandj to hi*? eldest son Robert 

Wlllfam ir Henry I and Stephen 
W llliam II (called W llham Rufus the Red King ) 
came to the throne in 1087 He was a harsh ruler and 
few mourned him when he was killed by an arrow — 
shot by an unknown hand — while he was hunting 
(See Will am II ) Robert meanwh le had gone off on 
the First Crusade to recover the Holy land from the 
Turks A third son Henry I was therefore able to 
liecome king w thout a struggle (1100) When Robert 
returned from tie Holy Land Ilenrj crossed the 
Channel defeated him and gained Normand) also 
He gave both England and western France a peaceful 
orderly rule (See Henry I ) 

Henry I exacted a promise fiom the barons to ree 
ogn sc his d lughter Mat Ida as the r ruler However 
when he d ed some of tl e b irons broke the r promise 
and cl ose instead Stephen a grandson of William the 
Conqueror Stephen was a gallant knight but a weak 
kng Throughout his reign lawless baronB fought 
private wars each seeking to increase his o vn power 
When Stephen d ed (1151) the people were ready to 
elcome any strong ruler who would restore order 
(See Stephen ) 

Henry H Restores the Royal Power 

The strong ruler was found in Henry Plantagenet 
count of Anjou II s mother was Mat Ida (or Maud) 
daughter of Henry I of England His father w as Geof 
frey of Anjou He came to the throne of England as 
Henry II first of the Plantagenet fine of kings who 
were to rule England for 245 years (The name 
Plantagenet wh ch means broom plant was giv en to 
his father because he wore a spng of th s plant in 
l « cap) By marrage and inheritance Henry II 
tame into possession of all western France as well 
as England He spent most of hia long re gn 1 154-89 


in hs French possess ons jet he found tune to be 
one of England s great rulers 

Henry II sent out trained justices (judges) ore 
circuit to different tovns in England to sit in the 
county courts The judges kept records of their 
cases When one judge had decided a case other 
judges trying the same kind of case were likely to 
adopt the dee s on that had been recorded In the 
course of years legal principles came to be based 
on these decisions Thus a new law grew up that took 
the place of the personal opinions of j idges and 
kings Because th s case law applied to all Eng 
lishmen equally it came to be called the common lau 
The c rcuit ju°t ces also made more extensive use of 
juries and started the grand jurj system in cr m nal 
law (8re algo Law Jury ) 

Henry curried on a long and bitter Struggle with 
Thomas Becket aichbishop of Canterbury who as- 
serted the independence of the church courts aga nst 
the king 8 author ty Tie church trumphed when 
Becket was murdered Aftei making peace vitli the 
pope Henry d d penince at Becket s tomb Becket 
became a sainted martjr and for centuries penjlc 
made p lgriraagcs to h s shrine at Canterbury (See 
also Henrj II Becket ) 

R chard the Lion Hearted the brave and reckless 
son of Henry II succeeded 1 s fatl er in 1189 After 
a few montl s he left Lngl vnd while he went off on his 
long crusade The countrj suffered little in his ab- 
sence because Hubert U alter governed it better than 
Richard would have done (See also R chard I 
Crusades ) 

King John and Magna Carta 

In 1199 R chard 1 was succeeded by his brother 
John the most despicable of Englsh kings By a 
senes of blunders John lost almost all the vast Planta- 
genet possessions in western France except the 
southwest corner The English barons refused to help 
him regain his territory Angered by his tyrannical 
rule they joined together and drew up a bst of th ngs 
that even a king m ght not do On June 15 121 j 


OF THE CONQUEST OF ENGLAND BY THE NORMANS 
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PLOWING, HARROWING, AND PLANTING IN THE MIDDLE AGES 





they forced him to set his seal to this Great Charter 
(m Latin, Magna Carta) of English liberties. 

- lagna Carta is regarded as one of the most notable 
documents of history. The rights it listed were, in 
the mam, feudal rights of justice and property that 
n J f ,ef f l reco f ] ,llzed b -'- previous kings; but now for 

the kSJs“rill Th 08 S " GrC in5iSte<1 u ” on 
tne km s ,nli. Thus an important principle wa= 

established that the king himself must govern ac- 

eordrng to hw. In later years, whenever a king over- 

extended his powers, the people could remind him of 

Magna Carta. (See aho John; Magna Carta.) 

The Rise of Parliament 

nenf 7TK% 2 ^ ^ ^ in pfS 

wen . (The term parliament was gradually coming into 

use for the Great Council.) I„ 1261 th ’ e haTo^ tj 
by Simon de Montfort, rose against the J 

brought „„ the Barons’ W.„, 


Oxen were thin, lightweight animals in the Middle Agfsc-j 
plows were of clumsy construction. At least lour oxen were rte 
to draw a plow and sometimes as many as 20 were hitches u u 
Since few men owned more than a single or, the villagers wo-ck 
together at plowing time. Work horses were rare; but here in cc. 
pulling a harrow. The artist has drawn the harrow as d t rret 
standing on its side. The pictures are from the Luttreli rsr.'r'i 
illuminated manuscript of the 14th century. 

years. The wars ended w hen Earl Simon was 
in battle. (.See also Henry III; Montfort ) 

Henry Ill’s son, Eduard I, who ruled 1 272-1 30 o 
wisely accepted the limitations on the kings autbo.- 
ity. His parliament of 1295 is called the Model Pm- 
liament because it included representatives of 
shires and towns as w ell as the Great Council. Min> 
of the lavs passed in Edward’s reign exist in m 
fied form today. , 

Edward I conquered Wales and united it to Eng ir - 
but failed in his effort to subdue Scotland. He 
on Ills u ay north to put down an uprising led m 
great Scottish hero Robert Bruce. His incoms>c er ‘ 
son, Edward II, then took up the task and was ® 
sively defeated by Bruce at Bannockburn- * n 
Parliament used its new power to depose Edwa 
and place liis son, Edward III, on the throne. 
aho Edward I; Edward II: Edward in.) 

The Flowering of English Medieval Life . 
The 13th century" was a time of great entb'i--- 
for art and learning. In architecture, the ^°' v 
towers and round arches of the Norman P cn 0 r 
place to the delicate spires and pointed arc 1C '- 
the Early English, or Gothic, style. New lea ’ 
was brought into England by friars and other sc -• 
from the continent. Oxford University won rw> r >”'*' ^ 
over Europe. One of its teachers, Roger Baco > 
friar, urged the study of nature and the expenm 
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method m seek ng knowledge but the world was not revived The serfs were gradually giving place to a 
jet ready for science The Crusades opened up com new class of farmers free yeomen 
merce with the Orient and brought m new ideas as R chard II thirsted for absolute rule and came into 
well as new foods and s Jk fabrics {See also Archi- confl ct w th the powerful barons His eouss n Henry 
lecture Bacon Roger Crusades ) duke of Lancaster led a revolt aga nst him m 1399 

■ Towns became noted for particular manufact ires — unpn'one 1 him in the Tower of London and forced 

I f woolen or Inen cloth cord knives needles iron him to abdicate Pari ament then placed Heniy on 

leather soap Craft guilds held a monopoly of manu the throne as Henry I\ and the Plan tigenet line came 
facture and merchant gu Ids controlled local markets to an end (See alio R chard II ) 

Fore gn merchants were allowed to sell ther wares The Ho me of Lancaster ruled England only 62 y ears^ 

.only at certain annual fairs The Merchants of tl e 1399-1461 Durng th s period three Henry s — 
f Staple first of the g eat Engl sh trading companies father son and grandson— wore the crown The r 
ll obtained a monopoly of the export of the famous Lng re gns were filled with plots and rebellions murders 

I sh wool that England had been suppljing for cen and executions Their hered tary title was defective 

tunes to expert w ear era in Flemish and Italian c ties Purl ament had made them kings and thev depended 
I (English weavers still made only coarser cloths ) Ti e on its support to keep the throne They therefore 

serfs were st II bound to the so 1 but if their knd consulted t on all afla rs ( See also Lancaster Henry 

.treated tlem badly they could run awaV and find IV Henry V Henry VI) 
l ork n a to vn There they were safe from lecapture The End of the Middle Age* in England 

j after a jear and a day (See also Gu Ids Fairs ) In US') two years after the Hundred Years War 

. The Hundred Yean 'Var ended tl>e Hau°e of L ork and the House of Lancaster 

; Kn ghthood was st II in flower wh le Ed yard III plunged into a long and bloody struggle for the crown 
) was on the Engl sh throne 1327 77 The king hin calle 1 the \\ are of the Roses Henry \ I of the House 

. self a perfect figure of chivalry excelled in beaut ful of Lancaster was captured and murdered Edward 

I feats of arms He soon had a chance to prove h s IV of the House of York snent most of h s re gn fight- 

1 skill on the battlefield as well as in tournaments for ing to keep 1 s cro vn The last Yorkist k ng Rich 

during h s reign began the long struggle with France ard III gamed the throne by having Edward s two 

! known as the Hundred Years War In 1346 Ed little boos murdered Peace came at last with the 

r ward a army won a brilliant victory at Crfey with a death of R chard III in the battle of Bosworth Field 
new English we ipon the longbow The next year The date of Ricliard s death — 148o — may well be used 
• Ed yard took CaUs a Trench seaport (see Calais) to mark the close of the Middle Ages in English hs- 

fn 1356 hs son the Black Prince won the famous tory (See also Roses Wars of the Edward IV Ed 

bittle of Poitiers (See also Edward III Knighthood ward V Richard III) 

Archery Hundred 3 ears War ) The Wars of the Roses w ere the death throes of the 

The war was brought to a temporary halt while the feudal system Battles and executions thinned the 
Black Death swept over western Europe (1348-49) ranks of the nobles and the r fortified castles were 
When the great plague had spent its fury more than no longer impregnable after the invention of gun 
afourfhof England s populat on had perished Whole powder A new aristocracy was pushing up through 
villages were wiped out and great areas of farmland the broken crust of feudal society In the to vns a r eh 
went to weeds The serfs who survived demanded capital st class appeared Country squires^the land 
h gh money wages If the r lord refused they moved ed gentry —also grew wealthy The new ar stocracy 
to another manor The government tried to halt the began to seek pol t cal power 

rse m wages and bind the laborers to their manors England no longer sent its fine t wool to Danders 
once more hut it could not enforce its Statute of and Florence to be made up into cloth It was now 
laborers The landlords sought labor at any pnee the ch ef cloth export ng country in the v orld En 
and the Laborers formed combmat ons (what we would terpiasing employers grew t red of the restrictions of 
now call unons) to resist the lav John W> liffe a the guilt system and found another means of manu 
poor pr e«ts (Lollards) and other tray eling preach facture They supplied wool to farmers and villagers 
ere increased the d scontent by denouncing the land to be spun and made up into cloth This system of 
lords (See also Black Death \\ ycliffe ) manufacture called the domestic system grew 

Richard II grandson of Ed vard III was 14 years steadily in the following centuries and caused the 
old when a great band of peasants headed by W at bre ikmg up of the guild s> stem Serf lom also gradu 
T^Ier marcl ed On London (1381) from Ivent The ally d ed out The gentry leased the r land to yeomen 
boy king went bal lly out to meet them 1 am your who pa d money wages to their free laborers 
kmg he sad I will be your leader We will that French thespeechof the gov earn g clashes hadbe- 
jou make us free forever the peasants asked R ch come blended vith Anglo-Saxon into an English speech 
ard promised to help them and they returned peate- somewhat similar to the language we use today T he 
ably to their homes However the king d d not keep poet Geoffrey Chaucer « rote in th s Engl sh and the 
hs prom se anl w thn a week the judges hanged Bible was translated into it (see Chaucer Tyndale) 
1-500 ringleaders of the revolt (see Tyler W at; The There works were among the first printed by W ilham 
feudal System of villenage however could not be Caxton who brought a print ng press to England from 
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Germany in 1476. Printing made it possib’e for 
many more people to have books and helpM to 
spread the New Learning of the Renaissance Tt= 
New Learning was actually wisdom of theamrent 
Greeks and Romans that had been Io?t to ft 
Western World for many centuries. Renaissance 
v hich means “a new birth,” was the name given to 
the revival of this learning. (See also Renaissance.) 

Before the 1 5th century ended, SpanLh and 
Portuguese evplorers had opened up new con- 
tinents across the Atlantic Ocean. This ocean wit 
soon to become a busy highway; and the sail 
island off the edge of Europe was to find itseL" 
in the center of the new Larger world. 

Henry VII, First of the Tudors 

After a century of wars, England now enjoyed 
a century of almost unbroken peace under the Tu- 
dors (see Tudor). When this strong dynast- 
ended, England was a modem nation and bd 
taken the first steps on the road to empire. 

Henry VII, first of the Tudor line, b’cas 0 
king by defeating and slaying Richard III in ft' 
battle of Bosuorth Field "(14-S5). He crushed ft' 
barons and once more made Parliament obedient 
to the king’s will. Only the medieval church, still 
w ealthy and pow erful, remained an obstacle to hs 
authority. He was popular with the “common?”— 
the middle classes in town and country — becat- 5 
he buil t up an orderly government, aided comm'rtc 

and industry, and kept the country at peart 
and out of debt. With his encouragement Jo.j> 
Cabot in 1497 piloted an English ship 3cros? L 
Atlantic Ocean to Newfoundland, five yep 
after Columbus discovered the New tiorld. 
also Henry VII; Cabot.) 

The English Reformation 

Henry VHI, ruled 1509-47, is famous as tic 
king who had si\ wives in succession. When e 
put aside his first wife, Catherine of , 

pope excommunicated him. Henry, enraged. fcp 
Parliament cut the ties that bound the hnp-- 
church to the papacy (1534) and forced 
English clergy to acknowledge the king ra 
than the pope as the “only supreme head o 
Church of England.” 

Henry’s quarrel with the pope was made ra 
by the great Protestant Reformation tha « 
sweeping over Europe ( see Reformation). 
Henry all his life claimed to be a devout La o 
He burned Protestants at the stake ® ra< p", 
readily as he hanged and beheaded the trai 
who upheld the pope. His attack on the P 3 ? 3 • 
was prompted in part by greed. By dissolving ^ 
monasteries he was able to seize their 
wealth in lands and buildings and the cost y o ^ 
ments of the shrines. From the shrine 0 
Thomas Becket at Canterbury be had p 
away wagonloads of gold, silver, and jew ? _ 

used some of his new riches to fortify ’p 
and build England’s first real navy- At his . 

the royal fleet numbered 71 vessels, some o 



-e fitted out with cannon (See 
i Henry VIII, More, Violsey } 
lenry VIII 8 only son, Edward VI, 
s ten years old when he came to 
throne (1547) and he died at the 
i of 16 (zee Edward VI) The 
id Protectors who ruled in his 
id favored the Protestant cause 
ey forbade the Catholics to hold 
,ss to fast to do penance, to make 
'nraages and to use holy water 
y encouraged the clergy to marry, 

1 they required Thomas Cranmer’s 
glish Prayer Book to be read m- 
ad of the Latin Mass 
rhese laws were speedily repealed 
en Mary, daughter of Henry VIII 
1 Catherine of Aragon ascended 
: throne (see Mary I) She had 
in brought up in the Catholic faith 
I held stanchly to it She had 
era! hundred Protestants burned 
the stake for their faith Yet the 
v Protestant teachings spread 
Mary's statutes were m tum re- 
ded by her half sister Elizabeth I 
* Elizabeth I) In Elizabeth’s reign the Church 
England took the form it has today It kept the 
tholic governmental organization of archbishops, 
hops, and deans, but it rejected the headship of 
! pope It permitted the clergy to marry, and 
again ordered the reading of the English Prayer 
ok Many people accepted this "middle way ’ 
it was bitterly opposed by the Roman Catholics 
Papists"), and also by the extreme Protestants 
Puritans ) who insisted on a simpler “purer” 
to of service with no 1 Popish rites ” The English 
re to endure nearly a century more of strife he- 
's they agreed to allow more than one religion 

The Golden Age of Elizabeth I 

The long reign of Elizabeth 1, 155S-1G03, was Eng 
id b Golden Age The Renaissance which began in 
dy in the 24th century, at fast reached the nor th- 
v island “Merry England ” in love with life, 
pressed itself in music and literature, in architeo- 
re and in adventurous seafaring William Shake- 
ewe, poet and dramatist, mirrored the age for us 
verse that lifted the English language to its full- 
t beauty (See also Elizabeth I, English Litera- 
re, Shakespeare ) 

Throughout the land could be heard the sound of 
"tuners and saws of build era— a sure sign of pros- 
nty Elizabethan manor houses, usually built 
fund an open court, blended the English sty le with 
® new Italian English glass works supplied small 
Mr panes for lattice windows The mcteasing use 
bnck made it easier to build chimneys and fire- 
aces even for common houses which were still the 
d gabled and thatched cottages of timber 
English seamanship and shipbuilding reached the 
ghest point they had yet attained Francis Drake 
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sailed around the world Walter 
Raleigh made the first attempt to 
found an English colony m America 
These and other bold “privateers’’ 
reaped rich rewards— chiefly at the 
expense of Spain — from piracy, smug- 
gling and slave trading Elizabeth 
encouraged them on the ground that 
they protected Protestant England 
against Catholic Spam (See also 
America Drake Raleigh, Hawkins) 
The defeat of the Spanish Armada 
(1588) established the superiority of 
English ships and sailors and made 
the English conscious of their ocean 
destiny (see Armada Elizabeth I) 
English merchants began to seek 
distant markets for their goods In 
1600 the now old queen chartered 
the famous East India Company, giv- 
ing it a monopoly of trade with the 
Far East From this small beginning 
Britain’s Indian Empire was to grow 
The Enclosure* 

Not all classes shared m the in- 
creasing prosperity The population 
had doubled since the Black Death and now reached 
about 4 million There was Lind hunger again The 
growth of the cloth industry increased the demand 
for wool and made it profitable for the landowners 
to turn farmlands into pasture They fenced in (’ en- 
closed”) the pastures w ith hedgerow s 1 Where 40 per 
sons had their livings, ’ the laborers complained, 
"now one man and his shepherd hath aff ” Men 
thrown out of work by the enclosures became vaga- 
bonds and terronzed the townfolk Whipping the 
“sturdy beggars ’ /ailed to sohe the problem 

Throughout the Middle Ages the monasteries had 
given alms to the poor Now that the monasteries 
were no more the government took over the task 
Elizabeth’s famous statute of 1601, an Act for the 
Relief of the Poor required every pimh to levy 
rales (JocaJ taxes) for poor relief Children were to 
be put out as apprentices if their parents could not 
support them Wages of artisans and farm laborers 
were fixed by law All able bodied men were com 
pelled to work They could no longer move freely 
from place to place They were practically serfs 
again except that they had no rights in the land 

Birth of the British Empire 

The Tudor dynasty came to an end when Elizabeth 
I died in 1603 The crown of England then passed to 
the Stuart line of Scotland (see Stuart) The new 
king was called Janies VI in Scotland and James I 
m England The two countries, having the same ruler, 
were now bound together in a personal union, but 
they continued for another century to have separate 
parliaments 

James boldly announced that be would rule as an 
absolute monarch responsible to God alone This 
view of monarchy was called the dmne nghl of kings 
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It was generally accepted on the continent of Europe, 
but it ran counter to the nature of the English peo- 
ple. Parliament resisted James at every point. By 
insisting that all people conform to the Church of 
England, he won the enmity of the Puritans, the most 
extreme of the English Protestants, as veil as the 
Catholics. A small band of Catholic extremists, in- 
cluding Guy Fawkes, formed the Gunpowder Plot to 
blow up king and parliament together ( see Fawkes). 
Yet on the whole James's reign was quiet. His son 
Charles was to face the bitter reckoning. 

James allowed the navy to decay and suppressed 
privateering. Yet it was in his reign that colonial 
expansion began and the British Empire was born. 
The colony of Jamestown, Virginia, was started in 
1607. In 1620 the Pilgrims landed on the rocky shore 
of New England. Other colonists swiftly followed. 
Some went to escape religious persecution and some 
to find free land. With ax and plow they spread Eng- 
lish civilization into the wilderness. {See also Ameri- 
can Colonies; British Commonwealth and Empire.) 

Under Charles I, w ho ruled 1625-49, ncti\ e coloniza- 
tion continued. Charles was glad to have the trouble- 
some Puritans leave England and put no bars on their 
emigration. Wealthy Puritan lords and London mer- 
chants backed the Massachusetts colony. Great w ealth 
flow ed into London from American tobacco, the African 
slave traffic, and the silks and spices of India. Trad- 
ing companies built their own fleets and “filled 
the nation with great ships and expert mariners.’' 

England’s Civil War 

Charles was as obstinate a despot as his father. 
In 1629 he dissolved Parliament, determined to rule 
by himself alone. Eleven years later he became in- 
volved in a war with Scotland and was obliged to 
summon Parliament to raise money for his armies. 
When Parliament refused to vote the money, Charles 
dissolved it. Before the year ended he summoned it 
again. This time Parliament forced the king to agree 
not to dissolve it without its consent. It lasted. 


with some interruptions, from 1640 to 1659 arid is 
known as the Long Parliament. 

Puritans dominated the House of Commons. In- 
stead of aiding the king, they passed laws to curb hi- 
power. The king went in person to the House, de- 
termined to arrest five of its leaders, but “the birds 
had flown.” Parliament issued a call to arms, a re\o- 
lutionary act. The powerful new middle class put it; 
great resources behind the Puritans. The king raffied 
the royalist aristocracy, high church Anglicans, and 
the Catholics to his standard. 

The Parliamentary army went into battle singing 
psalms. In 1644 the Puritans defeated Charles’s "Ca'.- 
aliers” at Marston Moor. In this battle Olix er Crom- 
well, the Puritan leader, won the name "Ironside” 
The next year he gained a decisive x'ictoiy at Naseby. 

In 164S Colonel Pride, a Puritan, stood at the 
entrance of the Commons with a force of soldiers and 
allowed only “Roundheads” to enter. (The Puritans 
were called Roundheads because they cut their hail 
short. The Cavaliers wore long flowing locks.) The 
group that remained after “Pride’s Purge” was called 
the “Rump Parliament." 

The Rump sentenced Charles to execution, and 
he was beheaded Jan. 30, 1649 (see Charles I). The 
Rump then declared England a Commonwealth (that 
is, a republic), without a king or a house of lords. 

The Commonwealth and the Protectorate 

The Rump Parliament governed England while 
Cromwell put down revolts in Ireland and Scotland 
with extreme cruelty. In 1653 the xigorous leader oi 
the Revolution came back from the wars, turned Par- 
liament out of doors, and “nominated” a Parliament 
of his own (called “Barebone’s Parliament” after one 
of its members, Praise God Barebones). The Coni- 
monw ealth then took the name of Protectorate, "'i 
Cromwell as Lord Protector {see Cromwell). 

The Puritans closed the theaters, suppress noise 
racing, coekfigbting, and bear baiting, and mane ..un- 
day strictly a day of worship. Cromwells miliar- 
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rule was more despotic than that 
of the Ling Yet the revolution 
accomplished its purpose When 
the monarchy was revived it w as 
a limited monarchy The Church 
of England when it was restored 
never again tried to include 
every person in England 

Barebone s Pari ament made 
the olTce of protector heredi 
tary When Cromwell d ed in 
1658 h s eldest son Richard 
Cromwell became Lord Protcc 
tor Too weak to control the 
army on which the Protectorate 
rested Tumbledown Dek 
rcsgned the ne\t year In 1600 
George Monk one of Crom 
wells generals came down from 
Scotland w th an army and had 
the Rump of the Long Parlia 
ment recalled in order to dis 
solve itself A new Parlia- 
ment could then be legally 
elected It at once offered the crown to the son of 
Charles I who had been safe m Franco when his 
father was beheaded 

England under the Restoration 

The people of London joyously w elcomed Charles II 
when he arrived from France with the gay court of 
m'^ou 9 l ^ at ** a d ' ,Pen e ' u ' c< ^ with him (are Charles 

10 Hie bleak Puritan age was suddenly ended 
Theaters opened agam Footlights curtains and 
painted scenery were introduced For the first tune 
women appeared on the stage Restoration drama 
tj5M delighted Londoners with sparkling comedies 
that laughed at Puntan virtues John Dryden poet 
laureate best represented the Restoration period Its 
greatest poet however was still the Puntan John 
Miton who had faithfully served Cromwell Now 
bl nd he retired from public life to wnte the greatest 
epic in the English language Paradise Lost (See 
alto Drjden Mdton Drama English Literature ) 

England s greatest architect Sir Cl nstopher 
ilren rebuilt St Pauls Cathedral following Lon 
dons Great Fire of 16G6 and desgned scores of 
parsh churches (see Wren Christopher) beience 
jra unshed along with the arts Isaac Newton formu 
lated laws of the universe and spread the spurt of 
scientific inquiry (see Newton) An observatory was 
established at Greenwich 

Catholics fared somewhat better than Puritans un 
er Charles II His Cavalier Pari ament in 1662 
Passed an A t of Uniformity depriving all clergymen 
, , eir ofHoes who d d not accept everyth ng in the 
tngucan Prayer Book Th s act tended to throw all 
nonconformists (Independents Presbyterians Bap- 
#• nL"? new Q ua ber sect) into a single class 
aired dissenters To make thmgs easier for Catho 

11 S ,„ Char,ea K tued a Declarat on of Indulgence 
10 Parliament forced him to retract this and 


passed a Test Act (1673) which made it impossible 
for Catholics to hold publ c oSice 

1 he Birth of Political Parties 
Charles II leaned toward Catholicism H s brother 
James heir to the throne was an avowed Catholic 
In 1679 an E\clus on Bill was presented in Parlia 
ment to bar James from the kingship Charles pre- 
vented its passage by d ssolvmg Pari ament Hie 
govern ng classes at once split nto bitter factions— 
the Tor es who opposed the bill and the Wh gs who 
favored it Thus were bom the first great pol tical 
part es in h storv 

The names Whg and Tory were both terms of den 
sion Tory was lush slang fora popish outlaw TVh g 
was a term of contempt in Scotland for a fanatic 
Presbyterian The Tones desren led from the Cava 
hers represented the landed aristocracy They up 
held the d vine right of kings and the Anglican 
church The Whigs descen led from the Roundheads 
represented the commercial classes of the c ties 
They championed Pari ament against the king and 
urged toleration for nonconformists 

Following the decl ne of Spanish and Portuguese 
sea power the Dutch Netherlands became a serious 
rival of England m the Far East in Africa and in 
America In the 17th century Englan 1 fought three 
commercial wars aga nst the Dutch (1652 54 1665- 
67 and 1672-74) The Netherlands then dropped out 
of the race for world commerce and American do- 
m n ons In the third war the English joined forces 
wth the French-- not yet aware that France was 
to be the next rival England had to face 

The Glorious Revolution of 1688 
Charles II d ed in 1685 and his brother James 
II stepped quietly to the throne However when a 
son was bom to James in 1688 Tory and Whig lead 
era joined together and decided to set asde the 
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Daring En g land’s Cml War, a Puritan parliament brought Charles I to trial and con- 
victed him of treason to the state. Here vre see him in the ornate dress of a Cavalier, 
walking to Whitehall, where he was beheaded (1649). A Puntan leads the procession. 


Catholic line of kings. They invited Man-, a daughter 
of James, and her Dutch husband, William of Orange, 
to occupy the throne as joint sovereigns. When Wil- 
liam arrived from Holland. James fled to the conti- 
nent. He had reigned only three years. (See also 
James II; William III; Mary II.) 

Parliament was careful to lay down conditions for 
the new sovereigns. William and .Man- accepted its 
Declaration of Rights, and Parliament speedily en- 
acted it into law as the famous Bill of Rights (see 
Bill of Rights). The act made the king responsible to 
Parliament and subject to the law « and provided that 
henceforth no Roman Catholic could wear the crown 
of England. Parliament, and not inheritance or divine 
nght, would determine the succession to the throne 
This was the fruit of the so-called “Glorious Revo^ 
lution” — a revolution without bloodshed. 

John Locke published a defense of the Revolution in 
which he boldly proclaimed the supremacy of the legis- 


lative assembly as the voice of 
the people. In the next eentim- 
this became a textbook of Ameri- 
can revolutionists (see lock). 
England's Long Struggle 
with France 

While England was in the 
throes of revolution, France un- 
der Louis NLV, was achieving a 
dominant position in Europe. 
With internal conflict ended, 
England turned its attention 
abroad. In 16S9 it joined with 
Holland and several German 
states in the War of the Grand 
Alliance against France. The 
war was fought on land and sea 
and spread to America, where it 
was called King William's liar. 
It marked the beginning of a 
long struggle to decide whether 
France or England was to 
control India and North Amer- 
ica. (See King William's War.) 

When William died, in 1702. 
Louis XIV proclaimed Jam's 
Stuart, son of James II, king of England, Scotland, 
and Ireland. Parliament, however, had already pro- 
vided that, if William and Man- had no children, the 
crown should pass to Anne, a Protestant, daughter of 
James II by his first wife. James Stuart kept up hi; 
claim to the throne for 65 years and became known 2 -- 
tlie Old Pretender. His son, Bonnie Prince Charii' 1 . 
known as the Young Pretender, made an unsuece&e 
attempt to obtain the throne in 1745 (see Pretender/ 
As soon as Anne came to the throne in 1702, Engl® 
entered upon another war with France to breakup 
a threatened combination of France and Spain- 7 
was called in Europe the War of the Spanish fences 

sion. In America it was known as Queen Annei so. 

The Duke of Marlborough led the English, Dutch,* 
Germans to brilliant victories, and the Treat? f 
Utrecht (1713) gave England important tcrnfrne- 
(all Nova Scotia and Newfoundland) in the - e 
World. (Sec also Queen Anne’s War; Marlboro U2 ■ 


Birth of the Kined< 

'pHE MOST notable event of Anne’s reign was the 
union of England with Scotland. Since 1603 the 
two countries had been loosely associated under the 
rame fang. In 1707 the Parliaments of England and 
Scotland passed an act of Union joining the two na- 
tions under the single Parliament in London, with the 
name Great Britain. After this date, it is inaccurate to 
speak of the parliament or government of Britain as 
English. (See also Scotland; Great Britain; Flags ) 
Britain’s First Prime Minister 
The Stuart line came to an end when Anne died 
Mure none of her 17 children survived her Phe waC 
succeeded in 1714 by the nearest Protestant heir' 


m of Great Britain 

George I, a prince of the House of Hanover, as®*® 
state in Germany. (See Hanover; George I-) - 

did not speak English, and he was so wrappe - 
in his beloved Hanover that he took little m e. 
in British affairs. He soon began to stay awfl.v . 
meetings of his inner council, or cabinet, an 
the government in the hands of Sir Robert V ra P° ' 
the able Whig leader. George H, who ruled ’ 
also stayed away from meetings of his nuw= » 
Walpole made himself supreme in the g°' er ? 
selected his colleagues, and insisted they reor' 
him or leave the cabinet. He thus became * ® 
prime minister. (See ahn George IT; G al>in r| ) 
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M alpole promoted trade and commerce and strove 
to avo d war But in 1739 the British people became 
aroused over the story of Robert Jenkins a sea cap 
tain who claimed the Spaniards had boarded his ship 
and cut off h s ear Walpole w as persuaded to declare 
war against Spain in 1739 — the \\ ar of Jenkins Ear 
He resigned when this war merged into another eonti 
Dental war the Mar of the Austrian Succession in 
America called King George s M ar (see King George s 
War Austria Hungary) When peace was made 
in 1743 the real issue — whether France or Britain 
was to preval in India and North America was 
still unsettled 

The struggle with France was renewed in the Seven 
Years War which broke out in 1756 Th s war 
brought to the fore a leader of genius William Pitt 
earl of Chatham He carried on the struggle against 
France in America Africa and India as well as in 
Europe and on the sea The war cost France almost 
all its territory in North America and India and vastly 
extended Britain s empire Horace Y\ alpole wrote to 
Horace Mann in America You would not know your 
(ountry agan You left it a private little island 
living upon its means You will find it the cap tal 
of the world (See also Chatham beven Years Mar 
French and Indian M ar Butish Common vealth ) 
The American Revolution 

Before the Seven Yearn Mar ended George III be- 
gan his 60-year reign 1760-18*0 Determined to be 
a king and quite unfit to be one he got r d of Pitt 
and put h s own Tory friends in power 

The Tory government v»pct.e J new tews n» the 
Araer can Colonies The colon ts insisted the British 
Parliament had no rght to tax them without their 
consent Pitt and Edmund Burke counseled compro 


mise (see Burke} but George III and his ministers ob 
stinatel} insisted on their course Troops were sent to 
enforce the decrees and the colon sts met force w th 
force On July 4 1776 the American Congress 
adopted a Declaration of Independence Two years 
later France entered the war on the side of the col 
on sts The Americans won their independence and 
Britain lost the most valuable part of its colonial em 
p re ( See also Revolut on American Declaration of 
Independence Stamp Act ) 

George III s attempt at personal rule was now com 
pletely discredited Parliament reganed its leadei 
ship M llham Pitt second son of the earl of Chat- 
ham became prime minister in 1783 and held the 
position for 17 j ears (See also Geo ge III Pitt) 
Britain s Classical Age 

The numerous wars of the 18th century were fought 
with small professional armies and hardly di tuibed 
the even tenor of ) fe in the fortunate isle Even 
the loss of the American Colon es was little felt 
Brtam was stll mistress of the seas and its mar 
mere and traders soon built a second emp re greater 
than the old Before the century ended the trench 
Revolution and the Industrial Revolution were to pro 
duce tremendous upheavals Until tl e storm broke 
Britain was quiet and settled 

The years 1740-80 were Britain e classical age 
—an age of art and elegance of enl gl tment and re 
bg oua tolerance M ealth and le sure becan e more 
w idely diffused In tow n and country the middle class 
put up comfortable d gn Red homes in the Queen 
Anne and Georg an sk\ les I ito them went furniture 
designed by Thomas Chippen lale Thomas Sheraton 
and tl e Adam brothers and beaut ful china glass and 
a lver plate made by skilled English hand craftsmen 
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The dress of the age was extravagant. Men wore 
bright-colored silk coats, waistcoats, and breeches; 
women appeared in hoop skirts and elaborate head- 
dresses or high pompadours. The three great portrait 
painters of the age — Reynolds, Gainsborough, and 
Romney — pictured the fashionable aristocrats while 
Hogarth caricatured both the fashionable and the 
common people. Alexander Pope, a bitter satirist, 
was the leading poet of the age; but the most charac- 
teristic literary figure was Samuel Johnson, who gath- 
ered with other writers in London's coffeehouses to 
discuss and debate. (See also Interior Decoration; 
Furniture; Painting; English Literature.) 

The government vv as httle concerned with reform. 
Individuals, however, were showing a growing sensi- 
tiveness to the wretched condition of the poor. Hun- 
dreds of charity schools, Sunday schools, and hospitals 
were founded, all at private expense. John Howard 
made prison reform his life’s work ( see Prisons). 
William Wilberforce set in motion a campaign that 
was to free the slaves in all the British colonies by 
1S33 (see Slavery). The new humanitarian spirit was 
quickened by the Methodist movement, a tremendous 
religious revival led by John Wesley ( see Wesley). 

The Industrial Revolution 

Under the quiet surface of the classical age, Great 
Britain was entering upon the greatest revolution in 
all history — a revolution that was to spread over all 
the world. It began with inventions in the textile 
industry— John Kay’s flying shuttle, to speed up 
weaving, and Hargreave’s spinning jenny, for making 
yarn. These inventions transformed the textile in- 
dustry, winch had seen almost no change for thousands 
of years. By 1781 James W att had developed a steam 
engine to run these and other machines. During the 
nex-t 15 years cotton manufactures trebled. The great 

THE INDUSTRIOUS 
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Industrial Revolution was under way. (See abo 
Industrial Revolution; Hargreaves; Watt.) 

The revolution in agriculture also began in the 
ISth century. In the time of Queen Anne, BritLh 
landowners began to devote their wealth and persona! 
attention to improving methods of cultivation. On 
their enclosed fields they practiced scientific rotation 
of crops and pasture and new methods of draining, 
drilling, sowing, and fertilizing. They began to grow 
root crops (turnips and potatoes) in fields instead 
of in small gardens. By selective breeding and 
proper winter feeding of stock they doubled the aver- 
age weight of cattle and sheep. Fresh beef and 
mutton replaced salted meat in the winter diet. 
Scurvy and other skin diseases, prevalent in earlier 
centuries, grew rare even among the poor. The increas- 
ing knowledge of medicine combined with better 
nutrition to bring about a sharp drop in the death 
rate — from 33 in a thousand in 1830 to 23 at the end 
of the century ( see Vaccination; Health). As a conse- 
quence population increased enormously. 

Great improvements in inland transport accompa- 
nied the revolutions in industry and agriculture. In 
Queen Anne’s reign coal was still carried on. par* 
horses. Roads were so poor that wheels stuck in the 
mud or broke on hard, dry ruts and huge stones. The 
government still took little interest in road build- 
ing. Private initiative supplied the need. Turnpike 
companies laced the land with roads and made then 
profit by collecting fees at toll gates. Heavy wagons 
lumbered over the new turnpikes, and light stage- 
coaches sped along them at ten miles an hour, stop- 
ping at coaching inns for new relays of fast horsfc 
In 1750 a great era of canal building began. Before 
the end of the century the land was interlaced wit 
a network of waterways. Like the roads, the cans- 5 
were built for profit by private 
companies. 

Britain’s threefold revolution 
was accomplished by private mi 
tiative. Individualism, the sp> r 

it of the age, freed men's mint 
and energies, let man} 
ernment restrictions still s 
led industry and commerce. 
Adam Smith, creator of t ie « 
ence of political economy ca 
attention to the harmful c 
of these restrictions. Comple 
freedom of industry and > 
he said, would unleash 
greater productive energ} ' ' 

ideas, published in 
Nations’ (1776), gave di 
to the new age of mdu. 
development. 

Tile Challenge of NaP c ’ t, 

The outbreak of the lre 
Revolution ended le - 
mony of I8th-centur} 

Class faced class m bitter 
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CANVASSING FOR VOTES 



troverey Thomas Paine upheld 
the revolutionists in a stirring 
appeal to tl e masses The 
R gl ts of Man Edmund Burke 
eloquently voiced the attitude 
of conservative Englishmen 
The French he «aid ha\e 
shown themselves the ablest 
architects of ruin who hav e hith 
erto existed m the w orld (See 
also Burke laine) 

People were horrified when 
France set up a republic and 
executed Lou s \\ I George III 
went into mourn ng and ex 
pellcd the French envoy France 
declared war and Britain prompt- 
ly joned the coalition of Lu 
ropoan monarcl s against the 
new French republic (see French 
Revolution) The war dragged 
on without much result until 
the joung general Napoleon 
Bonaparte 1 legan to w in amazing 
Mctones for the French By 
1797 Britain was left to carry on 
the war alone 
Britain was weak on land but supreme on the sea 
Admiral Nelsons great victory of the Nile (Ii98) 
F*' e the Bntsh navy control of the Mediterranean 
and made the route to India secure At Trafalgar 
(180o) Nelson annihilated the French fleet (are Nel 
son) Napoleon victorious on the continent was un 
able to invade the island kingdom He therefore 
sought to rum the race of shopkeepers by forbidding 
Europe to trade with Britain Britain countered by 
blocka ling all European porta controlled by Napo 
leon The TJn ted States exasperated by Bnta n s 
interference with its commerce declared war on 
Great Bnta n in 1812 (see \\ ar of 1S12) 

Bnta n meanwhile had built up an army led by 
the Duke of \\ ellington W ellingtnn first drove the 
French out of Spain In 1815 he comman led the 
Br t sh forces at the memorable battle of V. aterloo 
which deetroj ed Napoleon s army Before the year 
ended a Bntish ship carried off Napoleon to an island 
pnion (See also Well ngton Napoleon I Waterloo ) 
Effects of the War with France 
Tnumph over France brought Great Britain na 
t onal glory and financial profit The empire expanded 
*nd Bntish control over sea routes was made secure 
The increased demand for Bnti°h goods stimulated 
commerce and qu ckened the pace of the Industrial 
Revolut on British blast furnaces and textile mills 
supplied munitions and clothes not only for the armies 
of Great Bntain but for its all es as well 
English poetry reached the highest point it had 
touched since the age of Shakespeare The ideas of 
the French Revolution ended the Classical Age on the 
continent as well as in Br tarn and gave birth to a 
ocw hack to- nature movement in art and literature 


called the Romant c Movement The Romantics ex 
tolled emotion as the Classic sts had reason and 
sought the beautiful in nature or m medieval art 
rather than in elus cal models (See also Engl sh 
Literature Pa nting section Last of Terms ) 

C hunges appeared also in dress and morals W omen 
ceased to powder their ha r Men di carded wigs and 
cut their 1 a r short W ool and cott n began to re- 
place silks satins and velvets for both men and 
women The reformers of the age sent missonanes 
into foreign lands but they took little interest in the 
increasing wretchedness of Britain a poor 
The war swelled the fortunes of landlords mer 
chants nn 1 manufacturers To the poor it brought 
mi ery Men and women to led 12 to 18 hours a day 
in mines and factories Wages were at starvation 
levels Quid labor was widespread Laissez fairs ( let 
it alone ) was becoming the order of the day in in 
dustry The new freedom unfortunately did not ex 
tend to the working classes They were forbidden to 
hold meetings to organ ze unions even to pubbsh 
pamphlets When workers noted and smashed the 
new roach nes the government made machine break 
ing a capital crime Fourteen Ludd tes (so called 
from a feeble-mmded youth who destroyed two stock 
ing frames) were put to death in Yorkshire in 1811 
Inspired by the revolt of the French peasants the 
Ir sh rose against Engl sh rule in 1798 In 1800 
Pitt succeeded in bringing Ireland into a union with 
Great Bntain similar to that between England and 
Scotland The Act of Union went into force Jan l 
1801 creating the United Kingdom of Great Bntain 
aDd Ireland (see Great Britain Flags) The mass of 
the Insh however, being Catholics were still ex- 
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eluded from the government. George III allowed only 
Church-of-England Irish to sit in Parliament. 

The Coming of Democracy 
The factory system made tremendous changes in the 
social structure. Two new classes had appeared — the 
capitalists, or entrepreneurs, who owned the factories 
and machines, and the mass of the workers, who were 
dependent on the capitalists for employment. Large 
manufacturing cities had risen in the north, close to 
the coal fields. Many of these cities had no represen- 
tation in Parliament because since the time of Charles 
II no new “boroughs” had been created to send up 
members. In the south of England Tory proprietors 
of boroughs until feu or no inhabitants (called “pocket 
boroughs” or “rotten boroughs”) continued to send 
representatives. Cornu all sent as many members to 
the House of Commons as all .Scotland. 

The spirit of reform uas gradually making itself 
felt. Jeremy Bentham, called the utilitarian, made 
“utility*” the test of law and said government should 
promote “the greatest happiness of the greatest num- 
ber” by scientific legislation. Philosophic radicals 
such as James Mill advocated a laissez-faire individ- 
ualism. Robert Owen shoued in his New Lanark mills 
in Scotland that good hours, good uages, and healthy 
factory' conditions could be made to pay. 

illiam Cobbett, a radical journalist, led a cam- 
paign for universal suffrage because he believed work- 
men could unprov e their condition only bv achieving 
the right to vote. The great industrial city of Man- 
chester had no parliamentary representation. In 1S19 
a crowd of 60,000 assembled on St. Peter's Field to 
choosea “legislative representative.” Mounted soldiers 
charged into the crowd, killed 1 1 persons, and wounded 
many. This “Peterloo Massacre” aroused great indig- 
nation and gave the death blow to the old Toryism. 

George HI became insane in his later years and' 
blind as uell. For nine years before his death his 
incompetent eldest son governed as prince regent. 
(This period, 1811-20, is therefore known as the 
regency .) On his father s death, the prince regent 
became King George IV. (.See George IV.) 

The more progressive Tories now began a series of 
reforms that opened a new era. Trade unions were 
pa rally legalized m 1825. Catholics were admitted to 
Parliament— after a struggle of many vears-bv the 
Catholic Emancipation Act of 1S29. Harsh criminal 
, were reformed, reducing capital offenses to about 

k d0 , 2e ?;. ^ 1S 9°’ 200 ofrensfc been punishable 
by death ) In 1829 Robert Peel set up, for the firet 
time in history, a civilian police force. Started in 
“h 11 Quickly- to other cities. The people 

called the police by either of Peel’s name=— “bobhW' 
or “peelers” (see Peel). bbles 

William IV, brother of George IV, began his diort, 
reign in 1830 (see William IV). ' The “reW ” of pL 
lament had by now become the burning issue Ex 
trerne Tones, led by the Duke of Wellington 'stood 
fast against it. Reform groups in Parliament, includ- 
mg the moderate Tones, drew together and support*! 
Earl Grey, the Wing leader. Wellington’s government 


fell and the Whigs came into power. Lord Job 
Russel] introduced a strong reform bill. In the fare of 
tremendous opposition in the House of Lords, tie 
Great Reform Act was passed in 1832. (See cfo 
Wellington; Russell.) 

The Reform Act created 43 new boroughs and de- 
prived the “rotten boroughs” of their representative 
in Parliament. The battle for universal suffrage, bor- 
ever, was still to be fought. The Reform Act slightly 
increased the number of voters by lowering the prtp- 
erty qualifications; but the mass of the working pep’; 
were still too poor to vote. 

During the 1830’s the Tories dropped their some- 
what discredited name and became known as the Con- 
servative party. The free-trade Conservatives (Pec 1 - 
ites) gradually merged with the Whigs, who were to 
become the new Liberal party. Liberalism in the 15th 
century meant individualism. The true Libera! o: 
that day championed freedom of thought and reLgica. 
freedom of trade, freedom of contract between it* 
individual employer and the individual workman, 
and unrestricted competition. The party was mile 
up chiefly of the industrial middle class. 

The Victorian Age 

William IV died in 1S37, in the seventh year of Lis 
reign, and Victoria, his lS-year-old niece, b«— - 
queen of Great Britain. Three years later she car- 
ried her cousin Albert, a German prince. As prx’r 
consort, Albert gave valuable aid to the queen uri.i 
his death in 1861. ( See Victoria, Queen.) 

The voung girl entered eagerly upon hernewdutis. 
Her long reign, lS37-190i, was to Ire imir.ea-y 
creative in literature and science, and before itself 
Britain reached the first place among nations c 
wealth and power. In the first years of her rmr. 
however, the country seemed to be almost on ft* 
verge of revolution. 

A series of bad harvests, beginning in 1837, c a- 
tinued into the “Hungry Forties.” England * 
wheat famine, Ireland a potato famine. A high tay 
on grain (called “com” in England) kept out iore~» 
wheat. The price of bread soared. A new Poor la> 
(1S34) had ended the outdoor relief for paupere ta 
had been begun in the time of Queen ElizaHc 1 • 
The workhouses that took their place (described ® 
Dickens’ ‘Oliver Twist’) were more dreaded t 
jails. Wages were miserably low. A f remen im- 
migration began from the British Isles to C 3ia 
Australia, New Zealand, 3 nd the United State- 

A group of reformers called Charlisls dia-t 
183S a bill called the People’s Charter, calling ^ 
universal manhood suffrage. Armed with guns — ^ 
pikes, the Chartists held mass meetings on the moo 
by torchlight. The government tried and sen en 
hundreds of the leaders. , 

Meanwhile an Anti-Corn Law League had 
formed in 1836, to campaign for the free entry o ^ , 
eign wheat to feed the hungry poor. John Bn? " 
Richard Cobden led the fight against the “href 
Sir Robert Peel, the Conservative prime mnm ^ 
was finally converted to their view; and in U 




’ put through Parliament the famous bill repealing the 
: Com Laws Wheat at once poured in from overseas 
Prosperity returned even for the fanners 
With bread cheap the working people began to lose 
interest in the Charter The} now began to turn their 
attention to the new trade unions and to the co-opera- 
hve movement started in 1844 by the Rorhddlc Pro- 
r users (Sec also Peel, Cooperative Societies) 

The success of the Com Law repeal encouraged the 
f government to remove the tariff on other foods and 
i on the raw m iternls needed by manufacturers With 

< hec trade Britain entered upon its period of greatest 
prosperity Iron and steel output expanded great)} 

< ■'team and machinery tame to be ovil incred^ogly 
• ln every kind of manufacturing process Before 
I 1^50 many old posting inns and public mail coaches 
, had disappeared, ow ing to a tremendous boom in rail 

. way building By 1848 a large part of the trackage 
, "as paralleled with telegraph wires ‘ Penny postage ” 
, introduced throughout the British Isles in 1840, pro 
f ^ated a rheap and urulorm postage rate prepaid by an 
adhesive stamD face Post Office) British commerce 
' f " M set free ui 1849 by the repeal of the old Navigation 
Ians which permitted only British ships to carry 
f B°°da between different parts of the empire The ap- 
j Pbcation of steam pow er to ocean-going vessels stimu- 
WM the grow th of the merchant marine and the navy 
y > ^ ommerce expanded enormous!} In 1851 the country 
\ wl( '’ rated i*., mdiistrul progress in the first great 


international fair called the Great Exhibition (vc 
Fairs and Expositions) The government began to 
take more interest in the empire which provided the 
manufacturers with both maikets and raw materials 
The Crimean War (1854-55) was fought to protect 
British and French imperial interests against Russia's 
threatened advance toward the Mediterranean and 
India (see Crimea) After helping the British fast 
India Company put down the ^epny Rebellion 
in India (1857) Parliament deprived the company of 
its political powers and transferred the government 
of India to the British crown (see India) 

The Roman Catholic hierarchy of archbishop bish- 
ops and priests was permitted in Britain in 1850 for 
the first time since the death of Mary I in 1558 

Reform and Imperialism 

The Reform Act of 1832 had benefited only the mid 
die class In 1867 Parliament took another long step 
m the direction of democracy by putting through the 
second Reform Act This gave the vote to almost all 
adult males in the towns The bill had been intro- 
duced by Benjamin Disraeli a Conservative Never 
theless the hew voters many of them workingmen 
supported William Gladstone, Liberal leader With 
Gladstone s first and greatest ministry, 1868-74 an 
era of reform set in (See also Gladstone ) 

The Education Act of 1870 set up elementary 
schools financed in part by the government In the 
si me jear competitive exarntn itmn“ were introduced 
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for emplojment in the civil sen-ice. The Trade Union 
Act of 1871 gave full legal recognition to trade unions. 
In 1S72 the secret ballot was introduced in parlia- 
mentary elections. 

Imperialism came into the ascendancy in 1S74 with 
Benjamin Disraeli’s Conservative ministry (see Dis- 
raeli). Disraeli obtained for Britain financial con- 
trol of the Suez Canal, key to Britain’s eastern em- 
pire ( see Suez Canal). In 1S76 he had Queen Victoria 
declared empress of India. When Russia defeated 
Turkey and advanced clo=e to Constantinople, he 
called the Congress of Berlin (1S7S), which checked 
Russian ambitions (see Berlin, Congress of). 

Gladstone’s second ministry, 18S0-S5, carried 
through a third Reform Bill in 1884. This gave rural 
voters the same voting privileges as the townspeople. 
In both his third and fourth ministries the “Grand 
Old Man” v, ent down to defeat because he championed 
Home Rule for Ireland (see Gladstone). 

The Irish question split the Liberal party into 
Home Rulers and Unionists. The Liberal Unionists, 
led by Joseph Chamberlain, gave their support to the 
Conservative part} - because they wanted no separate 
parliament for Ireland (see Chamberlain, Joseph). The 
result was a coalition of Conservative and Liberal 
Unionists, which remained in office almost contin- 
uously for 20 years. 

During the three ministries of Robert Salisbury, 
the government brought the navy to a high state of 
efficiency and secured for Britain the lion’s share 
in the partition of Africa. To stimulate interest 
in the empire, it celebrated the 50th and 60th vears 
of Victoria’s rule (1887 and 1S97) with magnificent 
"jubilees” attended by Indian princes and represen- 
tatives of all the far-flung dominions and colonies. 
Before the century ended, the British were engaged 
in the Boer War (1S99-1902) against the Dutch fann- 
ers (Boers) in South Africa. After some humiliating 
defeats, Britain won the war and annexed the two 
Boer republics, the Tnmsvaal and the Orange Tree 
State. Following annexation, Britain granted self- 
government to South Africa under the leadership of 
Jan Smuts, a Boer. (See also Boer War; Smuts.) 

, ^ j? ® oer ^' ar was over, Queen Victoria died 

(1901), ending the longest reign in British history. 
.La ward YII, her son, succeeded her. 

An Age of Peace and Progress 
The Victorians called their age "modem” and 
thought it superior to all past centuries. It was an a«e 

aml Plenty. Since Waterloo 
(lSlo) England had taken part in no great war. Food 
clothing, and furniture were more abundant than in 
any prevmm century. Wages and working conditions 
steadily improved. Dividends from Britfeh industry 
and from foreign investments supported a leisure 

, C fV- a i aUmg blrth rate ’ the Population of 

the United Kingdom increased in the last half of the 
century from 28 mrllion people to nearly 42 million. 

Tlie age wasw extraordinarily creative in literature 
and science. The poets Tennyson and Brownin- ex- 
pressed the I ictonans’ optimism and religious “feel- 


ing. But it was chiefly an age of the novel, repre- 
sented by Thackeray and Dickens, and the essay (>« 
Novel; English Literature). In pure science, Charles 
Darwin’s theory of evolution had world-wide in- 
fluence (see Darwin). Great progress was madeako 
in the physical sciences and in medicine. 

The Victorians did not excel in music or in painting. 
Architecture actually deteriorated, owing in part to 
the progress in technology- that caused a breakdown 
of craftsmanship and tradition. Cheap manufac- 
tured knicknacks cluttered Victorian parlors. Wil- 
liam Morris, poet and craftsman, led a revolt against 
ugliness, advising people to "have nothing in your 
house except what you know to be useful or believe 
to be beautiful” (see Morris, William). 

The Labor Party and the New Liberalism 

When Edward Vn came to the throne, in 1901, 
dark clouds were visible on the horizon. Britain ms 
no longer the only "workshop of the world.” The In- 
dustrial Revolution, which had started in Britain, 
was now in full swing in other countries. Germany, 
the United States, and Japan competed strongly with 
Britain in foreign markets. Unemployment soon be- 
came chronic on the small, thickly populated island. 
Serious unrest stirred the working classes. 

Germany not only competed with British industry 
but had become the greatest military power on tbs 
continent; and in 1900 it began to expand its navy, 
challenging British control of the seas. To meet tK 
threat, Britain abandoned its "splendid isolat’on 
and entered into an alliance with Japan in 1992. l n 
1904 it concluded the Entente Cordiale with France, 
and in 1907 it reached a similar agreement with Rus- 
sia. (See also Edward 171.) , 

In 1900 the British trades union federation, caLsl 
the Trade? Union Congress, held a conference to form 
a new political party. Delegates were invited rom 
various socialist organizations. Chief among t-® 
was the Fabian Society. The Fabians were a groups, 
middle-class intellectuals who had been advoro 
national ownership of land and industry since - 
(see Socialism). The new party was formed an 
came known at once as the Labor party. . . 

Fabian teachings had been spreading nlso ® “ 
Liberal party. The "new” Liberals of the 20J <* 
tury no longer stood for laisscz faire ("let.it a 
in government. They had turned against indin <- 
ism and "classical” economics and favored c ' ; r 5_ _ 
ing the powers of the state to abolish poverty . ■■ 

still, however, held to the 19th-century Libera - 
trine of free trade. On this issue they won a c 
majority- in the election of 1906. Labor party rop 
sentatives supported the Liberal program 0 
reaching social legislation. 

Llovd George’s Social Legislation 

The driving power of the new governmen 
David Lloyd George, chancellor of the esc 
under Herbert Asquith from 190S to 1910 ( f ‘ f ,j 
George). In 190S he put through Parliament an 
Age Pensions Act granting pensions entirely a 
eminent expense to all old people with a 
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THE RUINS OF COVENTRY CATHED RAL 



In a single night (Not. 14, 1940) German bombers destroyed the heart of the ancient 
city of Coventry. Only the outer walls and steeple remain of the 14th-century cathe- 
dral (St. Michael's). More than 60,000 houses were damaged or destroyed. 

income. On Jan. 1, 1909, over half a million men 
and nomen drew their first pensions. 

Pensions and the constantly expanding navy vastly 
increased the expenses of government. In 1909 Lloyd 
George proposed heavy taxes on the wealthy and" a 
new tax on land. The House of Lords rejected his 
budget. A constitutional struggle took place that 
ended in the Parliament Act of 1911, which stripped 
the House of Lords of much of its power (sec Parlia- 
ment). The way was now open for the passage of a 
National Insurance Act (1912) to pay wage earners 
unemployment and sickness benefits. " 

In the mid-t of the parliamentary struggle Edward 
I II died (1910). He was succeeded by his onlv sur- 
viving son, George V (see George V). 

The First World War and Its Aftermath 
On the exe of the first Vi orld l\ar the British peo- 
ple were concerned with militant suffragettes, work- 
ingmen s strikes, and an Irish crisis (see Women's 
Rights; Ireland). War broke out with startling sud- 
denness on Aug. 1, 1914. Britain declared war'three 
days later, and the British dominions and colonies 
were automatically drawn in. British and empire 
troops fought in France and Belgium, at Gallipoli, 
and in Palestine, while the British navy held the 
seas and prevented ships with food and supplies 
from reaching Germany. (See also World War, First.) 

Lloyd George became the war leader in 1916 when 
he succeeded Asquith as head of the Nationalist 
government, a coalition of Liberal and Conservative 
parties. He was returned to office in 1918, when the 
Nationalists gained an overwhelming victory at the 
polls. The peace treaties, which he negotiated, 


added more territory to the vad 
British Empire in Asia, Africa, 
and the Pacific (see World War, 
First, section “The Peace and 
Its Results”). The United King- 
dom itself, however, was made 
smaller by an act of Parliament 
granting self-government to 
southern Ireland as a dominion 
of the British Commonwealth 
(see Ireland; Great Britain). 

In 1918 Lloyd George’s gov- 
ernment passed an Education 
Act abolishing all fees in state- 
supported elementary schools 
The same year it extended man- 
hood suffrage and granted the 
right to vote to single women 
over 30 and married women over 
35 who met certain property 
qualifications. In 1919 women 
became eligible for Parliament 
The war had vastly increas’d 
the national debt. By impoing 
heavy income taxes, the goi em- 
inent managed to balance the 
budget while increasing pay- 
ments to unemployed. Indus- 
trial peace, however, did not return. After a fewvear? 
of prosperity, exports declined and unernp’oy®" 1 
rose. A wave of strikes engulfed the country. 

The Conservatives deserted the Nationalist car 
tion and inflicted a crushing defeat on the Libera-' 
in the election of 1922. Their victory, however, was 
short-lived. The Labor party (which had come 
openly for socialism in 1918) voted with the Libera- 
te turn out the Conservatives, and in 1924 
MacDonald was chosen to head Britain’s first La x 
government. He remained in office only nine mon x 
going down to defeat partly because he advoca 
closer relations with Soviet Russia. 

Under Stanley Baldwin as prime minister, t e 
servatives returned to power for almost five > - 
(1924-29). Again unemployment relief was a 
The people looked on it as poor relief and Ira 
the “dole.” They wanted full employment. Tie cau-x 
of unemployment was the shrinking world nwr 
for British coal, textiles, ands teel. The Labor pa ■ ■ 
however, believed full employment could be 3 
by government ownership of basic industries- 
unions called a general strike in 1926 to force 1 _ ® 
their demands. Civilian volunteers carried on 
till work and the strike was quickly en “ e ® -.yj 
for the coal miners, the most distressed of al 

Universal adult suffrage was achieved in 19-3, 
women were given the same voting rights i as 

The regular election of 1929 favored the 
party, and MacDonald formed his second Labor ^ 

net. He had been in office a few months w ^ 
great world depression dislocated internationa 
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and currencies and plunged Britain into a financial along with France adopted a policy of “appeasement,'’ 

crisis The number of unemployed mounted to nearly hoping Hitler’s demands could be satisfied short of 

3 million The leaders of the three parties then war Neville Chamberlain, who had become prime 

formed an emergency coalition cabinet called the minister in 1937, believed he had achieved "peace 

National government MacDonald retained the pre- in our time” when Hitler cynically pledged at 

miership, but he now owed his support chiefly to the Munich (Sept 30 193S) that he had “no further ter- 

Conservatives The Labor party had “read him out ’ ritonal claims m Europe ” Six months later Hitler 

(expelled him) when his government introduced dras- broke the pact and took over most of Czechoslovakia 

tic economies to balance the budget He resigned in (See also Chamberlain, Neville, Czechoslovakia ) 

1935 and Baldwin again became prime minister Hoping to save Poland from a similar fate, Britain 

Three Kings In One Year joined with France in guaranteeing Poland a indepen 

George V died in January 193G and his eldest son, (fence Hitler took no action until after Russia signed 

Edward, the popular prince of Wales, came to the a peace pact with Germany (Aug 24, 1939) Eight 

throne as Edward VIII Before lus coronation the days later (September 1) his army marched into Po- 
king announced his intention of marrying an Amer- land Britain and France declared war two days 

ican, Mrs Wallis Warfield Simpson ns soon as her later Within a week all the members of the British 

second divorce become absolute Parliament and the Commonwealth (except Eire) also declared war 
dominions’ governments disapproved Edward abdi On May 10 1940, Germany invaded Belgium and 
cated on Dec 11, 1936, and hia brother the duke the Netherlands On the same day Winston Churchill 

of York, was proclaimed king as George VI (jSee succeeded Chamberlain as prime minister (see Chur- 

also Edward VIII, George VI ) chill) Britain lost most of its armament in the 

Britain Abandons Free Trade famed retreat from the Dunkirk beaches (see Dun- 

Smce the repeal of the Com Laws in 1846 Britain kirk) When France fell m June the British began 

had been practically a free-trade country Almost all their year alone ’ and suffered the furious onslaught 

other nations — even the British dominions and col of German bombers “Let us therefore brace our- 

omes— had put up tariffs that handicapped British selves to our duty ” said Churchill, "and so bear our- 

exportere When the world depression caused a slump selves that if the British Commonwealth and Empire 

in trade, the dominions asked Britain to import more last for a thousand years, men will say, ‘This was 

raw materials from them In return they would favor their finest hour’ ” 

British manufactures In 1932 Parliament passed the The battle of Britain was a victory that ranked in 
Import Duties Act, comparable m importance with the importance with the defeat of the Spanish Armada 
famous Corn Law repeal The act imposed a basic tar- Britain was saved from invasion by its navy and by 
iS VJ pw tent cm ntt goods not epwAtnUy ex its aw fcwee «maU m size but wiptems in quality 
empted This paved the way for 
the Ottawa imperial conference 
in the same year which worked 
out "preferential” tariffs within 
the empire 

The Statute of Westminster 
(1931) had recognized the com- 
plete control by the dominions 
of their foreign as well as do- 
mestic affairs The Ottawa con 
ference strengthened the ties of 
the Commonwealth by binding 
the members into a closer eco 
nomic union This, however, 

&■& Wi check the growing na- 
tionalism in India and other 
Asiatic dependencies (See also 
r Bntish Commonwealth ) 

, Britain in the 

Second World War 
’ In 1933 Adolph Hitler came to 

* P°wer in Germany and soon be 
gan to rearm the country Great 
nntam, absorbed in domestic 
troubles was unprepared for 
t *w Hitler seized Austria in 
( "larch 1938 then made demands 
° n Czechoslovakia Britain, 


WHEN BOMBS FELL ON LONDON 




ENGLISH HISTORY 


372 


THERE IS ALWAYS AN 'ARK ROYAL’ 



The ‘Ark Royal' above was the flagship of Admiral Lord 
Howard, commander of the English fleet that defeated 
the Spanish Armada m 1585 The ship earned 55 guns 
ana vras of 800 tons At the nght is its namesake, a 
36,000-ton modern aircraft earner, completed in 1952. 

Here we see it passing down the slipway after the launch- 
ing ceremony at Birkenhead- 

"Never before in the field of human conflict,” 
said Churchill, “lias so much been owed by so 
many to so few.” (For British military and 
naval action in the war, see World War, Second.) 

Six years of war cost the British 755 000 
combat casualties and about 147,000 endian 
casualties. More than 3 million properties 7£j 
were damaged or destroyed— about half of them gif 
in London. The war was fought without count- ^ 
ing the cost. The United States gave Lend-Lease aid 
after 1941, but Britain met most of the huge expendi- 
tures itself by selling overseas investments, bv laree 
overseas borrowing, by domestic loans, and bv a tre- 
mendous increase in taxation. Income taxes' on the 
rich ran as high as 97 per cent. People with incomes 
as low as ?5 00 a year paid 45 per cent. 

Britain’s Socialist Resolution 

Li 1943. Britain held its first general election in ten 
} rare... The ^, or P art .v received an overwhelming 

majority and Cl eme nt Attlee> its ]eader> succeeded 

Churchill as prune minister. The party was elected 
on a socialist platform; and it at once embarked on 
a program that carried Britain farther on the road 
to socialism than any other nation of western Europe 
The state bought out shareholders in the Bank of 
Aigtand, the coal mines, all inland transport, avia- 
tion gas, and electricity. It subsidized housing 
and food. It put through the “cradle-fo-grave" ^ 
ml insurance plan drawn up under Churchill’s minis- 
try. It also set up a National Health Servfce to 
provide free medical care for all. 

The government soon found itself in pnvp firm-, * i 
difficulties. The country was beyond itsrueans 
Huge loans and grants from the United States and 
Canada were quickly used up to pay for necessa^ fond 
and raw materials. The government scaled down im- 
ports to bare necessities and ruled that nlmo t SL 
entire output of factories must be sold abroad 2t2d 
rfm thehumeniHArt. It fixed prices, rationed^ 
goods, limited wages, and called on the people to 
practice “austeritv.” people to 



To offset the loss of income from foreign invest- 
ments, Britain needed to double its exports above 
the prewar level. In 1949 the postwar “sellers' ’’ 
market ended and the high prices of British products 
caused a swift drop in exports. Britain’s resene in 
gold and dollars melted away. Faced with bankruptcy, 
the government scaled down the value of the Britlh 
pound from 84.03 to 82.80. This made it possible for 
British manufacturers to sell their goods cheaper in 
dollar markets. However, it also increased the pnee 
of necessary’ imports from dollar countries and pro- 
duced further austerity. Financial aid from the 
United States helped the government to meet its 
recurring financial crises. 

Decline in World Power 

The years 1947—49 saw momentous changes within 
the British Commonwealth and Empire. India, Paki- 
stan, and Ceylon became self-governing nations with- 
in the Commonwealth, and Burma was given compete 
independence. In China, the Middle East, and I'gvpE 
British influence waned. Eire (southern Ireland) 
cut all ties with Britain and took the name of the 
Republic of Ireland (see British Commonwealth). 

On the continent of Europe, Britain no longer he 
its historic balance of power. For centuries it 
held to the policy of aiding the weaker country when- 
ever 3 strong nation threatened to dominate the con 
tinent. The second World War gave Russia control ot 
all eastern Europe and created a vacuum of 
in the west. Britain had doubts about the propo’ 
European Union, and in the sessions of the Counc 
of Europe its representatives tended to vote agam* 




those urging European federation The British gov 
eminent gave wholehearted support how ever to the 
activities of the North Atlantic Treaty Organization 
formed in 1949 to meet the threat of Russ an aggres- 
sion At the cost of increased austerity Bnta n 
greatly expanded its armament production British 
land sea and air forces shared 1 1 the action taken by 
the Un ted Nations m defense of South Korea 
Winston Churchill Returns to Office 
The general election of 19ol returned the Conserva- 
t ves to power with \\ mston Churchdl 76 y ears old 
as prime minister There 1 e before us hard times 
sad Churchill I have seen worse and bad to f ice 
worse I do not doubt that we shall come through be- 
cause we shall u«e not only party forces 1 ut wc shall 
use the growing sense of the need to put Bnta n back 
in her place — a need wh ch bums in the hearts of men 
far beyond these shores ’ 

A revolution in air transport took place in Mu 
19 j 2 when Britain s commercial jet airl ner— a 3G 
seater De Havilland Comet— began to make regular 
weekly round trips from London Englan 1 to Joh in 
nesburg Union of South Africa In about 32 flying 
hours the Comet traveled a quarter of the way 
around the world and back 
George VI d ed Feb 6 1952 and his elder daughter 
succeeded h m as Elizabeth II On June 2 19o3 she 
was crowned at Westminster Abbey 
Lttle by little the Conservatives lifted restnc 
tons and controls imposed by the Socialist govern 
ment Acts denationaliz ng iron and steel and trucking 
were passed m 19o3 Food rationing was ended in 
1954 (See also Elizabeth II Bnt sh Commonwealth 
and Etnpre Great Britain England Scotland 
Wales Ireland Ireland Northern For Reference- 
Outline and B b! ography see Great Britain ) 
English language There w an old saying in 
Europe that Italian is the language to use when you 
want to sing Trench when you want to make love 
and English when you want to transact business 
Tina is only a popular saying of course and not 
more than half true but it does show that d ffer 
ent languages have different characters just as dif 
ferent people have and that each one has a different 
*ound to the m nd 

It is true enough that Engl sh is a good language in 
which to do bus ness for probably — taking into ac- 
count Great Britain its colonies and the United 
States— the greater part of the world a commerce is 
conducted m English But English is good for many 
other uses besides bus ness Indeed it is one of the 
richest languages spoken today wnth more varety 
and flenb lity than almost any' other and it is used 
over a greater part of the earth s surface 
Growth of the Engl sh Language 
English is made up like the people that developed 
rt oi many natonal inheritances and foreign unpor- 
tations and its h story and growth make a very 

interesting study 

■ Jou ever dug a hole beside a stream and seen 
™ different layers you find ns you dig — sand and 
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Of course w hen y ou are speaking you do not notice 
these layers at all The words are all mixed together, 
so that often m a single sentence you will say 
words that come from all the different layers If 
you say for instance My mother rece ved a good 
telegram you have used words from four different 
sources Mother is a very old word and comes 
from the ong nal Indo-European root language 
received is a word of Lat n origin good is a 
Teutonic or Anglo-Saxon word and telegram is 
from the Greek 

Teutonic and Latin Origins 
English is classified by philologists or scientists who 
study words as a Teuton c or Germanic language 
This is not because more of our words are Teutonic 
— as a matter of fact not more than one fourth of 
the words in the dictionary are Teuton c — but be- 
cause the Teutonic words are the framework of 
the language the connecting words and the simple 
fundamental names of ordinary things So that 
in spite of the fact that only one fourth of our 
words are Teutonic in the dictionary in ordinary 
speech about four fifths of the words we use are 
Teutonic Another reason is that we put our words 
together with the grammatical construction of the 
Teutonic languages 

After the Teuton c words the most important are 
words o! la tin origin which have come to us either 
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from the Latin direct, or through the French or 
Italian or Spanish, but especially French. These 
words have a different feeling from the Teutonic 
words when you know them. They are more polished, 
more stylish you might say, more precise. At one 
time the Normans, who spoke French, came over and 
conquered England and ruled over the Teutonic 
people, the Anglo-Saxons, who lived there. So it 
came about that the words the common people used 
stayed Anglo-Saxon or Teutonic and the words of the 
wealthy and ruling classes became French. For in- 
stance as long as a sheep was alive and was tended by 
the shepherds, who were common people, it was called 
by the Teutonic word “sheep,” but as soon as it was 
cooked and came on the table of the noble classes, it 
became “mutton,” a French word. In the same way 
“cow” is Anglo-Saxon and “beef” is French; “hog” 
is Anglo-Saxon and“pork” is from the language of the 
conquerors. The influence of the church, the classical 
Renaissance of the 16th century, and the later coining 
of scientific terms from the Latin, greatly increased 
this element in English. 

One great advantage which English has over many 
other languages is the ease with which it forms new 
words out of old by simply joining them together, as 
m rainfall,” “railway,” “backslide,” outcome,” 
c ;! 1Si ( from . da y s e 3'e”). It is also rich in prefixes 
and suffixes which can be added to existing words to 
modify their meaning. Thus we form nouns by the 
use of such suffixes as -ness, -dom, -age, -lion, -ment, 
H?’. 7 s ' us such words as “wickedness,” 

kingdom, porterage,” "accusation,” “amaze- 
ment,” "actor,” “prioress.” The suffixes -of Z 
-ous, -able, -ful, -ly, etc., are used to form adjectives’ 

'^unrf^ C ^ , “iov e f a ” ti< Ti,' ,fam0 ^ 1S ’” ,<approac ^ a bfe,” 
tuneful, lovely.” The prefixes anti-, pro-, re- 
ntier-, un- and a host of others enable us to make 
such useful words as “anti-slaven- ” ■ wlS 
reclassify,” “interurban,” “urnieceSary.’’ b ’ 

T The Force in Our Mother Tongue 

In general the words of Latin origin are not as 

Fo? n L°t r “ f +i! of rac f nin g as the Teutonic words 
or instance the Anglo-Saxon “friendship” has its 
Latin equivalent “amity,” which means just the™ 
Rung, but it is a pale word and not nearly so good for 
most purposes In poetry, where the color of words 

h 1 1 Anglo-Saxon words are usually 

better than Latin words. But the Latin words have 
the aoyantage of bemg more exact and scientific aid 
for certain purposes are better. and 

arlkrgSlseieMif’c vmrdTlit Volos- 

Hebrew words, like “halleluiah”- , ^ ’ ® ome 
the Arabic, like “alcohol”; anl HnZonZTT, 
words from almost every other language Wetf^ 
t.., . few word, made „p „ ut of Sf olott 


scribe new things, like “gas” and “kodak,” and others 
like “buzz,” “splash,” “chick,” are imitations of the 
sound of things. Some words, too, are names of 
people, like “sandwich,” which came from the Earl 
of Sandwich, who was too busy gambling to eat regu- 
lar meals and invented the quick lunch we call by his 
name; and boycott/’ named after an Irish land agent 
who was its first victim. 

Anglo-Saxon the Basis of English 
The language of the old Britons was Celtic and 
survives in modem Welsh, which is still the tongue of 
Wales. When the Romans conquered England they 
introduced a certain number of Latin words in the 
three centuries that they ruled the island. But when 
the Anglo-Saxons came over from the north of Europe 
they brought their own Teutonic language with them, 
which is the basis of English, and there was very little 
admixture of Celtic and Latin from the conquered in- 
habitants. The earliest written examples of this 
Anglo-Saxon are from the 7th century-. 

The periods in the development of the English lan- 
guage are called Old English (or Anglo-Saxon), Middle 
English, and modem English. Old English was spoken 
from about 449 A.n. to 1100, and was very highly 
inflected— that is, it had a complicated system of 
grammatical changes to indicate case, number, person, 
tense, and the like. Middle English was spoken from 
about 1100 to about 1450, and was much less highly 
inflected; and modem English, which has developed 
since 1450, has lost its inflections almost entirely. 
English speech supplanted French in Parliament and 
in the law courts of England in 1362. 

There have always been, and are today in fact, 
though now they are only dialects, three varieties of 
English spoken in England — Northern, Southern, and 
Midland English. Northern English was important 
in the very- early days and later developed into the 
Scotch dialect, such as you find in Robert Burns's 
poems. Southern English was the most important in 
the Old English period, especially- under King Alfred. 
Modem English developed out of Midland English, 
in the Middle English period, which stood about half- 
way between the two. The poet Chaucer, who wrote 
in Midland English, and the King James Version of 
the Bible and the English Book of Common Prayer 
did much to set modem English in the form it now 
has. Since about 1450 the written language in most 
important respects has been much as it is today. But 
the spoken language often differs considerably fro 111 
the literary tongue, and every age and region b3S its 
own dialect, or slang expressions ( see Slang). 

How many words are there in the English language? hi 
the ordinary unabridged dictionary you will find from 
300,000 to 500,000, but of course no one person ever use 3 
/ these. It has been calculated that Shakespeare. who 
a very wide vocabulary, used not more than 24, Odd 
word® in his writings, and 5,000 of those he used only once- 
Milton uses 17,000 words, and the English Bible only 7 .200. 

In ordinary life few persons use more than 2,000 or 3,000 
words. The Greek poet Homer paints all his marvelous 
o fine 1 ' 63 battle and adventure by land and sea with abou 
. 00 words. (See aho Language and Literature). 



ENGLISH LITERATURE 


The Rich HERITAGE of ENGLISH LITERATURE 

E NGLISH LITERATURE The story of England 13 
told in its magnificent literature as well as in its 
proud history English history has recorded the de- 
telopraent of the nation, but only English litera- 
ture can tell of the mind and of the spirit behind the 
events Pride in England and m its accomplishments 
threads through the whole course of the literature 
The literature of other English "peaking nations, 

Buch as the United States and Canada, began with 
English literature, and Its influence remains strong 
English authors rank with native writers, and most 
readers make little distinction between them 


Encush: literature began m the 7th 
or 8th century a d The Romans 
had withdrawn their troo|w from 
Britain in ad 410, and the native Britons were left 
to fight alone against the invasions of the barbarous 
Piets and Scots from the north In their defenseless- 
ness the Bntons had called upon the ' friendly 
tnbes’ from the European continent the Angles, 
the 8a\ons, and the Jutes They came across to help, 
but after that they Beized the Britons’ lands in pay- 
ment for their services By the middle of the 6th 
century they had pushed the Britons to the western 
borders of England Then they set up a group of 
small tribal governments (see English History) 

With this established society, their literature began 


monster Grendel, with the equally ferocious mother 
of Grendel, and with the fiery dragon By conquering 
them Beowulf saves his people from terrible destruc- 
tion The verse of ‘Beowulf’ is characteristic of all 
Old English verse It is highly stressed, with the 
strong beat falling upon syllables which alliterate 
(that is, which repeat the same sound) These lines 
from ‘Beowulf illustrate this forceful technique 
lonely and waste is the land they inhabit, 
Wolf-cliffs wild and windy headlands 
Much of Old English poetry such as ‘The Battle of 
Brunanbtirg’ and The Battle of Maldon’ was heroic 
and martial The Wanderer and The Sea-Farer' have 
a sad and pleasing lync quality The=e have been 
called the most beautiful short poems of Old English 
literature" The first is a poem of weary exile The sec- 
ond has fine lines on the sea, which the poet says 


■e the w 


is plough their path 


To launch w 
through the deep 

Only two of the Old English poets are known to 
Us by name Caedmon (7 th century) was an unleame 1 
cowherd He was inspired by a vision and miraculous 
ly acquired the gift of poetic song Unfortunately, 
only nine lines of this first known poet survive The 
second was Cynewulf (8th century) Little is known 
about him except that he signed his poems in a 

of cypher, or anagram, made up of ancient figures 

From memories of old tnbal stones and ceremonies called runes (an alphabet used by early Germanic 
and from tales about the heroic deeds of their ances- tnbes preceding the use of the Roman alphabet m 

£ £ A TBNTH-CSNTURY MANUSCRIPT JUAJSTRATION 

' ” — 1 * — — - — ligious subjects 



erature, the old Anglo- 
Saxon or Old English epic, 
called ‘Beowulf , by an un- 
known author (or authors). 

‘Beowulf— Creat 
Anglo-Saxon Epic 
Although ‘Beowulf’ 

(about 725) is "English” 
literature, few people can 
read it now except in trans- 
lation The Old English 
language differed greatly 
from modem English It 

was a highly inflected Ian- 

that is, it had many old m*nmcript» w«r w e ‘ e> p* lie* 9 ‘-~- 
case endings for the nouns “p*om h oTro'tl a a? Gone, ‘Eagl'nh Literal' 
pronouns, and adjectives 
and a complex system of verbs It resembled modern 
German in gra mm ar and in much of its vocabulary. 

Old English was not a very graceful language, but it 
aed a rude Btrength well suited to the courageous, 

*>erdy, and somewhat savage people who spoke it 
The story of ‘Beowulf’ takes place in lands other 
than England, but the customs and manners described 
w ere those of the Anglo-Saxon people ‘Beowulf’ is an 
epic poem, describing their heroic past It tells of 
pnneely Beowulf a three fierce fights — with the 


The Venerable Bede (673? 

735) was the ‘‘father of 
English learning” He was 
the greatest of all Anglo- 
Saxon scholars, and his ‘Ec- 
clesiastical History of the 
English Nation’ is a store- 
house of information, 
beautifully written One 
passage is always worth 
reading his simile about 
human life 

The present 1 fe of roan O 
King teems to me m compari 


s like 


o the si 


flight of t 

it supper m winter with your 
a good fire in the midst 
now prevail abroad the 
>r and immediately out at 

<umtiivt( fe from the wintry storm 

but after a short space of fa r weather he immediately van- 
ishes out of jour Sight into the dark w 
he hsd emerged So this life of c 
• ■ of what went before oi 


the room wherein you si 
commanders and retainers i 
whilst the storms of rain a 
sparrow Issy flying mat on. 
■' whilst he is w-* 5 "" 


what is 


o follow, 


which 


ar Whenth8"itenes invaded northern England in the 
9th century the cultural center of England shifted to 
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the south. This was the land of the West-Saxons. 
Here the ancient culture was preserved and fostered 
by the enlightened Kang Alfred (S4S?-S99). Alfred 
personally translated five Latin books into the 
tongue of the West-Saxons, and he ordered a history- 
diary to be kept of the chief events of each year. 
This document, known as the ‘Anglo-Saxon Chronicle’, 
is of prime importance to historians. Alfred also 
translated from the Latin Bede’s ‘Ecclesiastical His- 
tory 1 , so that his people could study their past. 
0 See also Alfred the Great.) 


Middle English 
Literature 


lx 1066 II illiam the Conqueror 
defeated Harold, lung of the 
Anglo-Saxons, at the battle of 
Hastings. The Norman conquest radically changed 
English life, and Norman manners and customs pre- 
railed in court and among the aristocracy. The Old 
English language went untaught and was spoken only 
by “unlettered” people. The language of the nobility 
and of the law courts was Norman French; the lan- 
guage of the scholars was Latin. This lasted for 
nearly three hundred years. During this period the 
Old English language changed. Its old case endings 
broke down. The grammar became quite simple. 
Lost Anglo-Saxon words were more than made up bv 

“ Ch " 0rds ‘ 1115 stron S> cnide iron 
of the Old English language was being slowly shaped 
into the flexible steel of present-day English. 

• Tll e Conqucst made l^t as great changes 

i f °i Pe ° pIe - The loosel y organized 
tnbea of the Anglo-Saxons became fused into a single 
nation, governed by one strong king. Norman archi- 
tecture and arts brought a new grace and beautv to 
buildings, statues, pamtings, and clothing. Christi- 
anity deepened and spread. Manners and morals be- 

, mor ®. cmIlzed \ A new respect for nomen ap- 
peared m the veneration of the Virgin .Man-, to whom 
cathedral were erected. The whole cult of chivaln- 

hIt !. by the «5«at Crusades to the 

oh Land. The tales of Arthur and his Round Table 

hhS°ThS ? hiS movoment - Education flour- 
i-hed The first universities, Oxford and Cambridge 
were founded m the 12th century. S ’ 

During these three hundred years there was little 
literature m what became the English language One 
or two lyrics (‘Sumer is icumen in’, ‘Alyso^m’ 5 1300D 
and one or two other works (‘Ormulum’ 1 9 m? i 
Layamon’s ‘Brut’, 1205?) have aSKteSf ^ 

'C ^ Hcralds a New Literature 

Not until the 14th century did literature in Eng 

ril r 1 ° rth m 506 variet -'- and excellent Bi this' 

In 1362 it was ordered that English 
language of km -court pleading and bv 1 vr ^ ^ 
widely taught instead of French Tlo J m 11 Was 

literature of the time was written fcfthe 40 v^° f ^ 
1360 to 1400, and a good part of it 5 r ° m 
Geoffrev Chaucer. P lfc by one man , 


Chaucer (1340?-1400) is one of the world's greats! 
storytellers. He lived an active life as ambassador 
for his country and also held man}’ other important 
offices, such as clerk of the king’s works. Chaucer’s 
wide range of experience, meeting all k-inrh of people, 
gave him Iris understanding and tolerance of h uman 
behavior. The ‘Canterbury Tales’ is a masterpiece, 
with characters v, ho remain eternally alive: the 
Wife of Bath and her memory of five husbands; the 
noble Knight returned from heroic deeds; his ga; 
young son, the Squire (“He was as fressh as is the 
month of May”) ; the delightful Prioress (“At mete 
(meat) well ytaught was she noth alle/ She let no 
morsel from her lippes falle.”); and the entertaining 
scoundrels such as the Triar, the Summoner, and the 
Pardoner. This is a gallery of portraits such as few 
men have created since. (Sec also Chaucer.) 

Chaucer’s Contemporaries 
At the same time as Chaucer, another man was 
writing in the northern part of England. He is known 
as the Pearl Poet, from the name of one of his four 
poems in an old manuscript. But for general reader*, 
he is better remembered for his narrative poem ‘Sir 
Gaw ain and the Green Knight’. There were a number 
of poems about Sir Gawain (just as there were about 
Sir Lancelot, Sir Perceval, and lung Arthur) but thL- 
is the best. Unfortunately, it is told in the Lancashire 
dialect and is almost as difficult to read as Old Eng- 
lish. Chaucer’s English may be read with a little 
study since the Midland dialect in which he wrote 
became the standard one for English writing. But 
even in translation from its difficult dialect ‘Sir 
Gawain and the Green Knight’ is fascinating. 

Another poet contemporary with Chaucer was 
II illiam Langland, a figure almost as shadowy and 
unknown as the Pearl Poet. His masterpiece, a bo in 
a somewhat difficult dialect, was ‘The Vision of If A 
liam concerning Piers the Plowman’. It consists of 
a series of dream-visions in which human life passe 
in review. Langland wrote with power and intend 
sincerity. He attacked the social ills of his time, re- 
buked evildoers, and urged men to “learn to love.’ 

For nearly 200 years after the death of Chaucer 
there were almost no great literary men or works 
produced in England. One noteworthv exception is 
Sir Thomas Malory (died 1470?). ‘Morte d’Arthur 
(14S5) is his great collection of stories about King 
Arthur and his knights of the Round Table. MaloiJ 
made up his book from the many Arthurian storfe 
circulating in French plus the English romances 
about the knights. ‘Morte d’Arthur’ has remained 
the main source book for all the later retellings of the 
stories. (See also Arthur, King; Round Table.) 

One of the most important figures in 15 th-centuiy 
literature was not primarily a writer but a printer- 
H illiam Caxton won lasting f am e by setting up t - 
first English press at Westminster, London, in U” 

He published about SO books, among them ‘Canter- 
bur}- Tales’, and ‘Morte d’Arthur’. Caxton wrote 
prefaces to the works he published, and he trans- 
lated more than 25 books into English. Be was 
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immensely important in creating a wide reading 
public for his tune and in directing its tastes 
The other outstanding literary achievement of the 
times was the creation of the great English and Scot- 
tish ballads These were probably sung by people at 
Bocial gatherings The ballads preserved the local 
events and beliefs and characters in an easily remem- 


bered form It was not until several hundred years 
later that people began to collect these ballads in 
books They are immensely vivid stones and modem 
readers find them especially attractive ‘The Wife of 
Usher s Well’ and her three ghost sons, ‘Sir Patnck 
Spens' and his death by drowning, ‘Edward’ and his 
murderous revenge are three familiar ballads 


From the Renaissance to the 17th Century 


TOURING the 15th century, an intellectual move- 
ment called the Rcnais«ince appeared in western 
Europe Renaissance means “rebirth' and refers es- 
pecially to the revival of ancient Greek learning For 
several centuries scholars in Italy, Spain, and else- 
where had been translating the ancient works into 
Latin Printing invented about 1450 provided the 


The three great poetic geniuses of 
Elizabethan times were Chnstophei 
Marlowe, Edmund Spenser and Wil 
liam Shakespeare All were charac 
tenstic Renaissance men, trained in classic literature 
fond of fine living full of zest for ideas — men of rest 
less energy Their poetry rings with the gorgeous 
means for spreading the books widely This spread of imagery of the whole Renaissance world 


ancient learning kindled 
spirit of inquiry and hastened 
the overthrow of feudal institu- 
tions and ways of thought 
Several important discoveries 
and developments mark the cen- 
turies of the Renaissance Co- 
lumbus discovered America and 
others sailed around the earth 
Europeans established settle- 
ments m faraway lands and 
opened trade relations with 
others Invention of the tele- 
scope brought new understand- 
ing of astronomy Copernicus 
(and following bun , Kepler) es- 
tablished the conviction that the 
earth moves around the sun, 
rather than being the center of 
the universe Another source of 
intellectual ferment was the Ref- 
ormation The revolt against 
the authority of the Roman 
Catholic church, led by men like 
Martin Luther, John Calvin, 
and John Knox, started in- 
quiry into many matters which 
had been accepted without 
question The arts responded to 
the excitement, and many great 


V HERO OF THE FAERIE QUEENE 



Writing was a social fashion 
of this time an occupation en- 
joyed by the nobles os well as by 
men of lower stations Henry 
Howard Earl of Surrey (151 8 ? - 
47) and Sir Thomas Wyatt 
(1503—42) are two striking in- 
stances of this talent for poetry 
existing in men of affairs Both 
men were active in England s 
service and yet m their short 
lives the^e two young men be- 
came familiar with EYench and 
Italian verse forms They 
adapted the Italian sonnet for 
English use, and Suney intro- 
duced the use of blank verse in 
his translation of the ‘Aeneid’ 

A third nobleman with a tal 
ent for writing was Sir Philip 
Sidney (1554-86) He wrote a 
beautiful sonnet series called 
‘Astrophel and Stella’ (1591), 
and produced a tremendously 
long and somewhat tedious, 
novel called ‘Arcadia’ (1590) 
These men wrote only for fun, 
but they were patrons of the 
arts in that they gave money 
and encouragement to poor 


Writers, as well’ as painters sculptors, and architects, struggling writers They were also a critical audience 
began making their contributions all over Europe for professional writers like Shakespeare and Spenser 
Alter its beginnings in Italy and France the Ren- Spenser and Marlowe 

aissance came to England during the 16th century In Edmund Spenser (1 552 ’-99), also active in public 
England the Renaissance coincides with the reign of service was much more the professional man of 
the Tudor mlers Henry VIII, and after the brief mon- letters than Wyatt ot Sidney He first came to at- 
archies of Edward VI and Mary Tudor, Queen Eliza- tention with his ‘The Shepheards Calender’ (1579), 
beth I Under El zabeth’s supremely brilliant rule made up of 12 poems one for each month of the year 
England became a world power The defeat of the These were poems more skillful and charming than 
Spanish Armada in 158S opened the seas of the any England had seen for 200 years Spenser wrote 
world to England and roused the nation to a fever many other short poems, including a sonnet series, 
Pitch of pnde Wealth from seagoing commerce ‘Amoretti’, but his masterpiece was ‘The Faene 
poured m to enrich England Queene’ (15S9-96) 
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‘The Faerie Queene’ was left unfinished, but the six 
books written, out of the twelve planned, are of great 
length. ‘The Faerie Queene’ is an elaborate allegory 
built on the story of a 12-day feast honoring the Queen 
of Fairyland (that is, Elizabeth I of England). Each 
day of the feast a stranger would appear to ask for 
help against some knight, dragon, or tyrant, and a 
knight would be assigned to remedy this distress. 
Each knight stood for a virtue, and the purpose of the 
whole work was “to fashion a gentleman or noble per- 
son in virtuous and gentle discipline.” Book I, in 
which the Red Cross Knight rescues the fair Una from 
the wicked dragon in the Woods of Error, is a good 
illustration of the other books. Spenser w orked out a 
poetic stanza well adapted to tell a story, a special 
form now known as the “Spenserian stanza.” (See 
also Spenser.) 

Christopher Marlowe (15&4-93) promised more 
p-eatness than he achieved. He died at 29, stabbed 
in a tavern brawl. A line from his own ‘Doctor 
Faustus’ is his best epitaph: “Cut is the branch 
that might have grown full straight.” His plays, such 
as ‘Tamburlaine’ (15S7?) or ‘Doctor Faustus’ (15SS?), 
brought passion and tragic power onto the sta<re in 
fines of great force. 

Shakespeare— Genius of Drama and Poetry 

The great genius of the Elizabethan age was 
^ilfiam Shakespeare (1564-1616). He wrote more 
than 36 plays, a sonnet group of 154 sonnets, and 
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B_RUTUS SEES CAESAR’S GHOST 



In Shakespeare’s ‘Jnlius Caesar’ the ghost of ts J ^ 
Caesar confronts Brutes, one of the DM who 'st* hS n f d U ed 
Tins engraving is from a painting by Richard We^tfu ^ 


two narrative poems (‘The Rape of Lucrece’, 1594, 
and Wen us and Adonis’, 1593). 

Like Chaucer, Shakespeare had a genius for tellinz 
a story. Though he generally took over stories al- 
ready told by others, his adaptations of these narra- 
tives made them into something new and wonderful. 
Shakespeare surpassed even Chaucer in creating char- 
acter. The noble and disturbed Hamlet, pathetic 
Ophelia, wise Portia, ambitious Macbeth, witty Rosa- 
lind, villainous Iago, dainty Ariel — these area few of 
the beings Shakespeare made immortal. 

Besides his ability to tell a story and to create a 
character, Shakespeare used words more brilliantly 
than any other man who ever lived. Phrases and 
whole lines from Shakespeare have become part of 
daily speech, such as “the milk of human kindness” 
or “the play’s the thing.” And whole speeches are 
familiar friends, from “To be or not to be” in ‘Hamlet’ 
or “All the world’s a stage” in ‘As You Like It’ to 
“The quality of mercy is not strained” from ‘Mer- 
chant of Venice’. No one in all history has had a 
greater command of the right word, the unforgettable 
phrase, or the sentence striking straight to the heart 
of truth. (See also Sliakespeare.) 

Contemporary with Shakespeare was Ben Jonson 
(1573?-1637). Many people once thought him to bea 
greater playwright than Shakespeare because his 
plays (‘The Alchemist’, 'Every Man in His Humor) 
were more “correct” — that is, they were more care- 
fully patterned after the drama pattern of the ancient 
Greek and Roman writers. It was not until about a 
century later that critics began to prefer the deeper 
genius of Shakespeare and to realize tliat mechanical 
“correctness” is not the highest aim of a play or poem. 
Ben Jonson hinxself regretted that his friend Shake- 
speare had “small La tine and less Greeke,” but at the 
same time he generously proclaimed that Shakespeare 
was the “wonder of our stage” and that “he was not 
of an age, but for all time!” Ben Jonson’s own comedy 
of ‘4 olpone’ (1606?) is a comical and sarcastic portrait 
of a wealthy but selfish old man who keeps his greedy 
would-be heirs hanging on his wishes, each thinking 
falsely that he will inherit Volpone’s wealth. 

After the greatest days of Shakespeare and Ben 
Jonson, the English drama declined in excellence. A 
taste for melodrama and sensationalism hurt much 
excellent writing by dramatists like John Vebster, 
Thomas Middleton, or John Ford. The dramatists 
took such liberties with their subjects and language 
that the Puritan reformers, in control of the city, in 
disgust ordered the theaters closed in 1642. They 
did not open again officially until the Restoration 
of King Charles II in 1660. Then a new dram3 made 
its appearance, one much affected by French dra- 
matic styles and methods. 

One of the supreme achievements of the English 
Renaissance came at its close, in the King James 
Bible. This was a translation ordered by King James I 
and made by- a group of 47 scholars working in fin® 
cooperation. Published in 1611, it is known as the 
Authorized Version.” It is rightly regarded as the 
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most mfluratial book m the history of English civ- a curious rarnd Isaak Rattan (I5&MGS3) wrote the 


llization There had been translations of the — 
before William Tyndale {1492?— 1536) first translated 
tie New Testament from the Greek into English 
Miles Coverdale (14SS7-15C9) made the first complete 
translation of the Bible into English using Tyndale s 
'version (1535} There had also 


great classic of fishing ‘The Compleat Angler’ (1653) 
The prose masterpiece of the century was however, 
'The Pilgrim s Progress (1678) John Bunyan (1628- 
88) had studied the King James version, of the Bible, 
and with it as a style model, he wrote a study of a 
Christians journey through life 


been others but the King James J OHN bunyan and the dlffi J cultie8 that beset him 

version combined homely dignified 1 
phrases into a style of great rich- ’ 
s and loveliness It has been a 


model of writing for ten genera- 
tions of English-speaking people 


El zabe than period It was more a 
period of disintegration and decay 
The difficulties which brought such 
fierce political and social struggles 
as resulted in the Civil W ar and the 
government under Cromwell are 
mirrored m the writing The old 
unity of Elizabethan life was gone 
The national pride of Englishmen 
Under Queen Elizabeth I lessened 
as the Crown lost dignity through 
the behavior of King James I 
and the two King Charles s A 
new middfe doss began to show 
its power 

The glowing enthusiasm of men 
like Marlowe and Spenser gave 
way to the cool scientific attitude 
to the spirit which studies small details rather than 
large general zations end which looks to the world of 
fact more than to that of the imagination Late in the 
16th century Sir Francis Bacon took ‘all knowledge 
for his province," a typical Renaissance ambition 
Later scientists staked out much smaller and more 
workable claims Discovery on the grand scale gave 
way to exploitation of discovery — to colonization and 
trade activities which helped the mercantile class to 
wealth and to power late in the century 

Prose Writings of the 17th Century 

The 17th century was an age of prose Interest in 
scientific detail and in report and leisurely observation 
mark the prose writing of the time This new prose 
style emphasized clarity, directness, and economy of 
expression It first appears just before 1600 in the 
Es8aja’ of Sir Francis Bacon (see Bacon Francis) 
The physician Sir Thomas Browne (1605-82) wrote 
with dry precision in Pseudodoxia Epidemics (1646), 
as he amusingly and gravely discussed beliefs like 
That an elephant hath no joints’ or “That hares are 



both male and female ’ Robert Buxton (1577 1640) - — - - 

bis ‘Anatomy of Melancholy 1 wrote a psychological to ‘Paradise Lost He thought the later work his 


he tries to reach the Celestial 
City The Pilgrim s Progress was 
for more than 200 years second 
only to the Bible in popularity 
Even today it is still much read 
for ita vigorous scenes of English 
country life (See alto Bunyan 

The religious zeal of John Bun- 
yan contrasts with the cavalier 
spirit of Samuel Pepys (1633-1703) 
As secretary to the Admiralty 
Pepys was a career man He loved 
London and its life and he re- 
corded his daily experiences in 
shorthand in a diary (published in 
1825) It is a splendid book of 
gossip a record both of the delight- 
fully trivial and of the important 
events such as the Great Plague 
(i 664-65) the Great Fire (1666) 
and of the behavior of the court 
Pepys’ Diary’ is a window opened 
onto the last part of the 27th 
century in England 

John Milton Puritan Poet 
The sober scientific spirit of the 
17th century did not destroy 
poetry The great poet of the earlier half of the 
century was John Milton (1608-74) a Puritan who 
served Oliver Cromwell as Latin secretary He first 
wrote some short poems the best known being L' Al- 
legro’ and ‘II Penseroso The first tells the day's 
activities of a cheerful man, and the second one of 
the nights activities of a thoughtful scholar A 
music play or masque known as Comus’ was pro- 
duced in 1634 with music by Henry Lawes before 
the lord president of Wales Milton’s greatest early 
poem was a lament called ‘Lycidas’ (1637), for the 
death of a college fnend 

Miltons services under Cromwell brought on 
blindness This did not stop his poetry He dic- 
tated his mastorp' ece ‘Paradise Lost’ (1667) to bis 
daughters This is an epic poem telling of the Fall 
of the Angels the creation of Adam and Eve, and of 
their temptation by Satan in the Garden of Eden 
( Of Man s first disobedience, and the fruit/ Of that 
forbidden tree ') It is written m blank (uo 
rhymed) verse of great weight and solemnity 
‘Paradise Regamed' (1671) was Milton's sequel 


book which hBs long remained a source of amusement 
to readers interested in the eccentric observations of 


masterpiece, but most readers have not agreed with 
Milton’s last work was a blank verse tragedy 
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in the ancient Greek manner. It dealt with the Bible 
story of Samson and Delilah. ‘Samson Agonistes’ 
(1671) is in many ways Milton’s allegorical descrip- 
tion of himself as a Samson bound in chains by his 
enemies, the followers of King Charles II. 

The Cavalier and the Metaphysical Poets 
Beside the somewhat forbidding greatness of John 
Milton, the poetry of other 17th-century men is at 
times a relief. The Cavalier poets were followers and 
supporters of King Charles I. The}' wrote with a 
rense of elegance and in a style winch emphasized nit 
and charm and the delicate play of words and ideas. 
Chief among the Cavalier group were Thomas Carew, 
Richard Lovelace, Sir John Suckling, and Robert 
Herrick. Herrick (1591-1674) was a clergyman in the 
Church of England; but his ministerial duties did 
not prevent him from admiring a pretty face or the 
loveliness of the English landscape. His poems are 
among the most tuneful and delightful of the century, 
dealing with homely and familiar subjects. As he 
said in ‘The Argument of His Book’: 

X sing of brooks, of blossoms, birds, and bowers. 

Of April, May, of June, and July flowers; 

I sing of May-poles, hock-carts, wassails, wakes. 

Of bridegrooms, brides, and their bridal-cakes. 

And he lists many more subjects. Such poems as 
‘Corinna’s going A-Maying’ or ‘Upon Julia’s Clothes’ 
have long been favorites of readers. 

Another important group were the Metaphysical 
poets. The word “metaphysical” means the use of 
‘ conceits” that is, of far-fetched similes and meta- 
phors intended to startle the reader into understand- 
ing a new relationship between things ordinarily not 
associated. For instance, John Donne (1573-1631), 
an important preacher as well as poet, in one poem 
compares the separated lovers to the two feet of a 


The 18 th Century 

'pHE political and social conflicts which split Ent 

+h^Rfb d Ti !aS -v h tv 1 l th Century "' ere reconciled i 
tne 18th. The establishment of parliamentary goverr 

ment at last settled the issue of where political powc 
should rest. The “glorious revolution” of 16SS fo; 
ever finished the old aristocratic theorv of “the d 
vine right of Jrings.” The middle class, whose ris 
began m the 1/th _ century, now came to power. Man 
of the ideas basic to democracy were born durin 
tlus century. The idea that power should rest in th 
people was probably the most important one. 

f“ d tradesmen achieved great economi 
power, i-cientific discoveries were encouraged. Man 
important inventions, such as AfWrmbf 1 * 


„ - v , w ana watt's ste: 

engine brought an industrial society. Cities grew 
size, and London began to assume its present pc 
tmn as a great industrial and commercial center 
,iS t!oa to a comfortable life the middle ‘ch 
demanded a respectable, moralistic art controlled 
common sense. They reacted in protest to the aris' 
cratic immoralities in much of the Restoration lit 


pair of compasses. The Metaphysical poets felt it 
important to combine ideas and emotion in their 
poetry. It is the union of thought and feeling which 
makes their poetry at once quite difficult and at the 
same time attractive. In recent years the Metaphori- 
cal poets have been much studied and imitated by 
modem English and American poets. George Her- 
bert, Henry Vaughan, and Richard Crashavr wrote 
intensely complicated religious poetry in this manner. 
More easily understood, perhaps, is Andrew Marvel! 
(1621-7S), at least in the well-loved lyric ‘To His Coy 
Mistress’. It conveys an urgent sense of the fast 
passage of time, in such lines as: 

But at my back I always hear 

Time’s winged chariot hurrying near. 

John Dryden (1631-1700) is the important literaiy 
figure of the latter half of the century. He was the 
leading poet. Poems like ‘Absalom and Achitophe! 
(16S1-S2) and ‘Alexander’s Feast’ (1697) establish 
his superiority both in satire and lyric. He was aL-o 
the leading dramatist, writing both comedy (‘.Mar- 
riage a-la-Mode’, 1673, and ‘The Kind Keeper 1 , 16S0) 
and tragedy (‘Aureng-Zebe’, 1675) of great popular- 
ity. Finally he was the leading critic. His pro=e, bed 
seen in the prefaces of his plays, has the flexible, 
modem style to be found in good writing of the 20th 
century. The king had the good sense to appoint 
Dryden “poet laureate,” an office of more bonor 
tlian reward since it paid but 100 pounds a yearplu= 
a cask of wine. Most of what Dryden wrote, however, 
is so closely connected with political and social events 
of liis day that to read it requires a scholar’s knowl- 
edge of the period. The virtues of his best writing— 
its clarity, good sense, and intellectual vigor— be- 
came the dominant virtues of the writing of the lSt 
century. (See also Dryden.) 


-An Age of Reason 

ature. Many people of the time thought that they 
were passing through a golden period similar to tha 
of the Roman emperor, Augustus. Hence, the name 
“Augustan” had been given to the early ISth century- 


18th-Century 
Prose Writers 


The Modern* essay began with Th 
Taller (1709-11) and The 

(1711-12), two periodicals create 

by Richard Steele (1672-1729) and Joseph Addfcon 
(1672-1719). Their kindly and witty essays appeal® 
to the middle class in the coffeehouses rather 
to the nobility in their palaces. The aim of •- 
Spectator, Addison said, was “. . . to enliven mora . 
with wit, and to temper wit with morality. Steele - 
and Addison’s essays are still models of clear, 1D 
formal writing. , n 

Most people think of Daniel Defoe (1661--1' ; 
only as the author of “Robinson Crusoe’ (1719)- u 
when Defoe wrote that novel he had already IK 
life fuU enough for three ordinary mortals. 
was first of aU a journalist, with an eye for a r -jL‘ 
story. Single-handed he produced a newspaper, 




DANIEL DEFOE S 


Review (1704~13) which 13 peiliaps tie ancestor of 
modern newspapers The list of Defoe a writ ngs run 
to more than 400 titles In all of them art Its and 
books is the kind of wntuig ntecb Defoe recommend 
ed to others— a plain and home)} style Even the 
great novels of his last years Moll Flanders (1722) 
and Robinson Crusoe 
read like a modern news 
reporter s account of 
e\ ents (See also Defoe ) 

Swift— Scornful 

Genius in Prose 
Jonathan bvift (1667 
1745) is one of the great 
pxtLe writers of all t me Al- 
though bora in Ireland 
Swift at rajs said that he 
was an Englishman But 
Swifts defence of the Ir ah 
people against the tyranny 
of the English government 
was whole-hearted How 
ever Swift may have dis- 
liked Ireland he d -diked 
justice and tyranny moie 
In a bitter pamphlet A 
Modest Proposal (1729) 
he iron cally suggested that 
the Ii ab babies be specially 
fattened for profitable sale 
aa meat b nee the Engl sh 
were eating the Irlshpeople 
anyhow by heavy taxation 
Swift s masterpiece is 
Guilders Travels (1726) 

It s a sat re on human folly 
and stupdity Swift says 
that he wrote it to ve* the 
world rather than to d vert 
it But most people are so 
delightfully entertained by 
the t ny L)U putians or by 
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Oe of his lighter although s>t II satirical poems is 
Tie Rape ot the Lock (1712 14) which mockingly 
dever bes a fur ous fight between two families when 
a young man snips off a lock of the beautiful Be- 
lindas hair Alexander Pope wiote in heroic coup- 
lets d techn qae in which he has been unsurpassed 

-».«« CRUSOE *» “ d . m ( “™ he 

- - — carried I8th century reason 

and order to its higl e=t 
peak [See also Pope ) 


for developing the novel 
(jo? Novel) Samuel Rich 
ardson (16S9-1761) wrote 
the first modem novel— 
that is one with a fairly 
well planned plot with sus- 
pense and climax and with 
some attenpt to under 
r .yj-i stand the mind and hearts 
' /'Lb|l of the characters This im 
portant novel Pamela* 
JU-JP* (1740) is made up of letters 
d - from Pamela An 1 ews She 
tells of her unhappy at- 
tempts to get a husband 
but the book enda happ ly 
Henry Folding (1707 64) 
was amu«ed by Pamela 
and tred to parody it in 
Joseph Andrews (1742) 
which pretended to be the 
story of Pamelas brother 
Seven years later he wrote 
Tom Jones (1749) in 
many wayB the greatest 
navel in English literature 

u uii vi u It tells the story of young 

the huge Brobdmgoagians that they do not bothei Tom Jones the foundling who is driven from his 
much with Swifts bitter Batire on human littleness adopted home wanders to Landau and eventually 


r grossnevs No one has ever written English with 
greater sharpness and economy than Jonathan bwift 
H s 1 terary style lias all the 18th century virtues ot 
the chest (See also Swift ) 

Satire In Pope s Poetry 

The genius of Alexander Pope (1688- 1744) lay in 
satneal poetry He sad that he wanted to shoot 
folly as it flies /And catch the manners living as 
they nse The Dunciad (1728) lsted the stupd 
writers and men of England by name as dunces 
These dunces d d not care for such publicity and 
proceeded to attack Pope 
Tope excelled in his ability to com unforgettable 
phrases Such lines as Fools rush in where angels 
fear to tread or Damn with faint pra se illustrate 
*hy pope is the most quoted poet in Engl sh 1 tera 
except lor Shakespeare 


for all his suffering wins his lady The peture of 
English life both in the country and in the city is 
brilliantly draw n The humor of the book is delightful 
The first novel of Tobias Smollett (1721 7!) was 
Roderick Ran lom (1748) Although it is a striking 
collection of adventures it licks the good plot of 
Tom Jones Smollett s best work is Humphry 
Clinker (1771) It tells by means of letters the 
story of a trip by the Bramble family across England 
from Bath to London and up into Scotland The ec- 
centric characters have many comic experiences 
Laurence Sterne (1713-68) wrote A Sentimental 
Journey 1176%) partly in answer to a travel hook 
written in ill temper by Smollett Sterne s greatest 
book is Tristram Shandy (l'OQ-67) a topsy turvy 
collection of episodes with little organization but 
containing a wealth of 18th-century humor 
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A LIVELY SCENE FROM ‘THE VICAR OF WAKEFIELD’ (1740-95) in The 

Life of Samuel John- 
son, L.L.D.’ (1791) 
This is the greatest o! 
English biographies. 
Boswell had an e} e for 
significant detail and 
a proper reverence 
for his subject. We 
see all of Dr. John- 
son’s peculiarities — 
his idling walk, ht 
twitching face, his hor- 
rible table manners 
his rudeness to stupid 
people — but we nk> 
see his sturdy com- 
mon rense and relent- 
less honesty. ( See aim 
Johnson, Samuel ) 
Doctor Johnson and 
others organized a 
Literary Club in 1761 

If the 18th century made much of The club gathered together the most celebrated artef- 
elegance and good manners, it also of the time. The great orator, Edmund Burke (1729- 
made much of honesty and common 97), and the great historian, Edward Gibbon (1737- 
sense. These useful virtues were 94), were members. Another member was Oliver 
personified by Dr. Samuel Johnson (1709-S4), the Goldsmith (172S-74). He wrote one of the bfot play- 
leading literary figure of the century-. He wrote some (‘She Stoops to Conquer’, 1 773), one of the best 
sensible but uninspired poetry (‘The Vanity of Hu- poems (‘The Deserted Village’, 1770), and one of the 
man Wishes’, 1749). His novel, ‘Ra^elas’ (1759), is best novels (‘The Vicar of Wakefield’, 1766) of the 
equally sensible and equally dull. Iiis masterpiece latter half of the ISth century. Dr. Johnson said of 
was A Dictionary' of the English Language’ (1755). his versatile friend: “[He] touched nothing that he 
Dr. Jolinson’s common sense is shown in the clear did not adorn.” (Sec also Goldsmith.) 
definitions of words. He made some mistakes, how- Thomas Gray (1716-71) lived a retired life of studv 
® r ' ® ne as hed him w hy he defined “pastern" as and thought. His most famous poem ‘Elegy V nffen 
the knee of a horse.” Dr. Johnson answered, “Igno- in a Country Churchyard’ (1751) has been recited 
ranee, Ala darn, pure ignorance.” more often than any' other poem of equal length in the 

Doctor Johnson is immortal, not for w hat he w rote, language. The ‘Elegy’ anticipates Romantic poefo 
but for his forceful personality and his w onderful con- in its sympathy for low ly folk ("the short and simple 
vernation. This is recorded by James Boswell annals of the poor”) and in its pleasing melancholy. 


Dr. Johnson 
and His 
Circle 



The Romantic Mo 

AT THE close of the 18th century' a new' literature 
arose in England. It was called Romanticism^ and 
it opposed most of the ideas that the old 18th centuiy- 
stood for. Romanticism had its roots in a changed 
attitude toward mankind. The forerunners of Roman- 
ticism argued that men w ere naturally good * society 
makes them bad. If the social world could be changed 
all men might be happier. Many reforms were sug- 
gested: better treatment of people in prisons and 
almshouses; fewer death penalties for minor crimes- 
and increase in charitable institutions. 

The Romanticists believed that all men are brothers 
and deserve the treatment to which human beings are 
by nature entitled. Eveiy man has a right to life to 
liberty, and to equal opportunity. These ideas had 
been well stated m the American Declaration of Inde- 
pendence. In France the Revolution of the common 


vement in England 

people began in 1789. Many Englishmen hoped thri 
the new democracies — France and America wou ^ 
show the w ay r for the rest of the w orld to follow . 5 or ‘- 
witli democracy' and individualism came other i w 
One was that the simple, humble life is best. Ano 
was that people should live close to nature. 

Romanticism Because of this concern for 

in Literature an d the simple folk, Wcratu 

•— gan to take an interest in 

ends, folk ballads, antiquities, ruins, “noble sart>g& 
and rustic characters. Many writers began to p 
more play to their senses and to their imagina ' 
Their pictures of nature became livelier an 
realistic. They loved to describe rural. scenes, gra^ 
yards, majestic mountains, and roaring wa « r 
They' also liked to write poems and storie 
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such eerie, supernatural things as ghosts, haunted 
castles, fames, and mad folk 

Thus Romanticism grew. But the movement can- 
not be precisely defined It is a group of ideas, a web 
of beliefs No one Romantic writer expressed all these 
ideas, but he believed enough of them to set him 
apart from earber w nters The Romanticist w as emo- 
tional and imaginative He acted through inspiration 
and intuition He believed m democracy, humanity, 
and the pos'ibiht) of achieving a better world 
Pre Romantic Writer* 

Before the Romantic movement burst into full ex- 
pression there were beginners or experimenters Some 
of them are great names in English literature Robert 
Burns (1759-9 6), a Scot whose love of nature and 
freedom has never been surpassed, scorned the false 
pretensions of wealth and birth — ‘‘A man s a man foi 
a' that " His nature lyncs are tendei ly beautiful ( To 
a Mountain Daisy') , his sentimental songs are sung 
wherever young and old folks gather ( Auld Lang 
Syne', ‘flow Gently Sweet Alton ) His nth humor 
can still be felt in ‘Tam 


BURNS POET OF THE SCOTTISH COUNTRYSIDE 


imagination These qualities reached a fever pitch 
in Maiy W Shellej s Frankenstein’ (1818) 

The First Great Romanticists 
William Blake (1757-1827) was both poet and 
artist (see Blake IV ill) am) He not only wrote books 
but he also illustrated and printed them Many of 
his conservative contemporaries thought him insane 
because his ideas were so different Chief among 
these insane ’ ideas was his devotion to freedom and 
to universal love He was interested in children and 
animals— the most innocent of God a creatures As 
he wrote m Songs of Innocence’ (1789) 

\\ hen the voices of children are heard on the green. 

My heart la at rest within ra\ breast 
And ever> thing else u still 

Certainly no one put more wonder and mystery 
into beautiful melodic verse than did Samuel Taylor 
Coleridge (1772-1834) The strange, haunting supcr- 
naturalism of The Rime of the Ancient Manner 
(179S) and ‘Chris label (1816) has universal and 
irresistible appeal (See 


) ’Shan ter', ‘To a Louse’, 
and The Cotters Satur- 
day Night’ (See alio 
Bums) 

William Cowper (1731— 

1800) cned out against 
the inhumanity of 
slavery and political 
oppression in many places 
in his long poem, The 
Task’ W llham Godw in 
and his wife, Mary Woll- 
stonecraft, were intense 
social cntics Maiy God 
wins vindication of the 
'Rights of Women’ (1792) 
was one of the first fem- 
inist books m all litera- 
ture Godwin’s ‘Political 
Justice (1793) had a great 
influence on Wordsworth, 

Colendge, and Shelley 

James Macpherson 
(1736-96), another Scots- 
man, composed an elab- 
orate epic poem which he claimed he had translated 
from the work of an ancient Scottish bard, Ossian 

(see Ossian) Thomas Percy (1720-1811) collected old - - t • - . . . , ... , 

English songs and ballads Ha ‘Rehques of Ancient ndge for the most part had httle of the senous qual- 
English Poetry' (176o) is our best source of the songs ■'*’ ,n nf « h ** T.wirai 

of medieval England 

Another group of forerunners of Romanticism in- 
cludes the writers of stories of terror and imagina- 
tion — the Gothic school of ‘ spine chillers ” Among 
these were Horace W alpole (‘The Castle of Otranto’) 

Ann Radoliffe (‘The Mysteries of Udolpho’), and 
Matthew G Lewis (‘The Monk’) All these novels 
filled with the machinery of sensationalism— ua- 



olso Colendge ) 

A close fnend of Cole- 
ridge for many years was 
William Wordsworth 
(1770-1850) Together they 
brought out a volume of 
verse, ‘Lyrical Ballads 
(1798) tbit sounded the 
new note in poetry (see 
Wordsworth) Wlule Cole- 
ndge found beauty in the 
unreal, Wordsworth found 
it m the realities of nature 
where he heard “a thou- 
sand blended notes” 

One impulse from a vernal 

Of moral evil and of good 
Than all the eages can 

From nature W ordsworth 
learned that life may be a 
mi'll" continuous development 
!i°fbu*A)‘ n<e,) ,a * tQwarl * goodness (“The 
child is father of the 
man ) He believed that if man heeds the lessons 
of nature he will grow in character and moral worth 
Charles Lamb (1775-1834) a schoolmate of Cole- 


ity that one sees in the authors of the ‘Lyrical 
Ballads' (tee Lamb) Nor was he an ardent lover of 
nature A city man, he showed how a person could 
live happily among his books by his own fireside 
His best known essay is the playful ‘Dissertation on 
Roast Pig’ (1822) He and ins sister Mary rewrote 
many of Shakespeare’s plays into stones for children, 
Tales from Slmkespear' (1807) 

An interest in the past, a curiosity about all kinds 


«al characters, supernatural events and ovempe of people and a love of rugged, picturesque scenery 
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can be found in the work of Sir Walter Scott (1771— 
1832). ‘The Lay of the Last Minstrel’ (1S05) and 
‘The Lady of the Lake’ (1810) are most representative 
of his poems about stirring incidents in the border 
warfare between England and Scotland. 

Between 1S14 and 1832 Scott wrote 32 novels, 
among them Tvanhoc’ (1819) and ‘Guy Mannering’ 
(1815). These set the pattern for all historical fiction 
since. In his historical novels Scott wrote on a broad 
scale, dealing with people in all ranks of life, from roy- 
alty to serfdom. ( See also Scott, Sir Walter.) 

Among the lesser Romantic figures was Robert 
Southey (1774-1S43), poet laureate of England and 
author of ‘The Three Bears’ and ‘The Battle of 
Blenheim’. An industrious writer, he earned his living 
solely by his pen. William Hazlitt (177S-1S30), a 
friend of the Lake poets, also earned his way by lec- 
turing and by writing for the great critical magazines 
of the period. 

Of this group of Romantics not one was bom to 
wealth or position. Coleridge « as the son of a clergy- 
man; Wordsworth had a small inheritance (insufficient 
to live on). Scott was a lawyer's son. Blake and 
Lamb were bom poor and died poor. Lamb earned liis 
living as a clerk in the offices of the East India Com- 
pany. "ft ordswortb held various government positions. 
Coleridge, when able to work at all, was employed by 
commercial firms. Scott was a lawyer, and not until 
he began writing novels was he able to live by his 
literary efforts. The lot of the man of letters, no 
matter how famous he may have been, was not easy. 

The Younger Romanticists 

By 1812 the older Romanticists had become con- 
servatives in politics. They no longer supported 
radical causes or championed the oppressed. But the 
j ounger Romantic writers quickly and somewhat 
noisily took up the cudgels for liberty and justice. 

Lord Byron f 1788—1824) was an outspoken critic of 
the evils of his time. Byron hoped for human per- 
fection, but his recognition of man’s faults led him 


frequently to despair and disillusionment (Manfred’, 
‘Cain’). Much of his work is satire, bitterly contemp- 
tuous of human foibles (‘Don Juan’). His narrative 
poems (‘The Corsair’, ‘Mazeppa’), about wild and 
impetuous persons, brought him instant success. He 
was a skilled versifier with a remarkable ear for 
rhythms. More than any other Romanticist Byron 
influenced the youth of his day'. “Byronism” was a 
mood copied by thousands of young men and admired 
by thousands of young women. (See also Byron.) 

Percy Bysshe Shelley (1792-1S22) was the radical 
black sheep of a well-to-do conservative home. Son- 
nets, songs, poetical allegories, and poetic drama- 
flowed from his pen in profusion in the last four years 
of his life. Many of these works are profound and 
meditative (‘Prometheus Unbound’). Others are ex- 
quisitely lyrical and beautiful (‘The Cloud’, ‘To a Sky- 
lark’, ‘Ode to the West Wind’). ‘Adonais’, his tribute 
to liis friend Keats, ranks among the greatest elegies 
in English verse. (See also Shelley.) 

Unlike Byron and Shelley, John Keats (1795-1S21) 
was not bom to wealth ( see Keats). Yet as a poet he 
is greater than either of liis two celebrated contem- 
poraries. Keats believed true happiness was to be 
found in art and natural beauty ('Ode on a Grecian 
Urn’, ‘Ode to a Nightingale’). His verse is lively 
testimony to the truth of liis words in ‘Endymion’: 

A thine of beauty is a joy forever: 

Its loveliness increases ; it wall nev er 

Pass into nothingness; 

Many other Romantic writers deserve to be men- 
tioned. There is Leigh Hunt, whose ‘Abou Ben 
Adhem’ continues to be a favorite. There is Thomas 
Moore, Irish friend of Byron, whose ‘Believe Me, u 
All Those Endearing Young Charms’ still charms any 
vocal group. And there is Thomas De Quincey, known 
best for his ‘Confessions of an English Opium Eater- 
He ought, however, to be better known for liis 
useful distinction between the “literature of knowl- 
edge” and the “literature of power.” 


The Literature of 

THE kterature written during the reign of Queen 
,rrr ‘ ct ? na ,( 1S 3'“19°l) has been given the tag name 
g " lctonan - The basic characteristics of the period 
however would have been the same with or without 
Queen ^ lct °na. Many great changes took place in the 
first half of the 19th century. Intellectual rebellions 
such as those of Byron and Shelley gave place to bal- 
ance and adjustment. Individualism began to be re- 
placed by social and governmental restraints More 
Md more people began to win comfort and prosperity 
Britain changed from a provincial nation to an empire 
and its power spread over the entire world ThR 
progress brought its own problems. Often men had to 
choose between ideals and material gain. When nrr 
sonal profit or comfort were involved, principles were 
many times forgotten. 1 ' ere 

Science made rapid strides in the 19th centrny The 
theory of evolution gave new insight to the biolog- 


the Victorian Age 

ical sciences. Technical progress transformed Britain 
into a land of mechanical and industrial activity. Bn 
science created doubt as well as materialistic op _ 
mism. Old ideas of faith and religion were put to sen 
ous tests by the new attitudes created by scien - 
progress. There was a re-emphasis, oftentimes s : 
and pompous, of moral and religious beliefs. Artjp* 
some, must teach better way's of living. Liter. 1 , 
should show people how to be good. ,-m 

Nevertheless, many' people in England were s ’ 
poor — badly housed, undernourished, and sick. It 
obvious that progress would not come by' itself- 
ress had to be earned. Freedom had to be gua 
zealously'. Would the spirit of man be destroyed I J 
the machine? Would people become slaves to i li 
and the pursuit of wealth? Would art be rc P- :i , c y^ ; „» 
skill and craft? These were the problems that be- 
Englishmen in the age of Queen Victoria. At the 



they were lumped into one phrase and called the 
“condition of England ’ problem Few writers were 
able to ignore that problem 
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‘Fra Lippo Lippi’, ‘Andrea del Sarto’, ‘My Last 
Duchess’ are excellent examples of this poetic type 
The stirring rhythms of ‘How They Brought the 
Good News from Ghent to Aix' and the simple won- 
der of ‘The Pied Piper of Hamehn’ endear Brown- 
ing to readers His expressions of personal optimistic 
faith have been the source of inspiration for thou- 


The BE'jtrLT of the “condition of Eng 
Lind” problem was a shift from the ex- 
treme personal expression (called su5- 

jectmsm) of the Romantic writers to sands of readers ( Epilogue to A'olando’, ‘Rabbi Ben 
an objective survey of the problems of human life Ezra’ ‘Prospice’) The poetic drama ‘Pippa Passes’ 
The poetry of Tennyson, Browning and Arnold has long been considered one of his finest efforts 


especially reflect this 
change Much Victorian 
poetry was put to the 
service of society 
Alfred Tennyson (1809- 
92) attempted to give 
direction to his readers 
Much of his poetry is 
deliberately didactic 
(that is, intended to 
teach) ‘The Princess’ is 
a discussion of women’s 
rights and education 
‘Idylls of the King’ is 
a disguised study of cur- 
rent ethical and social 
conditions ‘Locksley 
Hall’, ‘Maud’, and ‘In 
Memonam’ deal with 
conflicting scientific and 
social ideas But much of 
Tennyson s poetry could 
—and can still— be read 
without worrying about 
such problems His nar 
tative skill makes many 
of his poems interesting 
|U8t as stones Each of 
the Arthurian tales m 
‘Idylls of the King’ brings 
the reader a wealth of 
beauty and experience 
The Lady of Shalott and 
‘Oenone’ are pleasing tales 
to young readers ‘Dora 1 


19TH-CENTURY LIFE AS TOLD BY JANE AUSTEN 


wi 
J 


and ‘Enoch Arden’ may Th« ; cinr* b» h m 
bnng easy tears but they deli s ht,ul * oc »' JESS 



Many think that Pippa s 
words ‘Gods in his 
heaven/All s right with 
the world,” summarize 
Browning’s philosophy It 
is more probable that his 
real belief is found in 
Fra Lippo Lippi s famous 
statement 

This world a oo blot tor us 
Nor blank it means intensely 


To find its meaning is my 
meat and dnnk 

The poetry of Matthew 
Arnold (1822-88) is 
marked by an intense 
seriousness and classic 
restramt Despite this, 
many of his poems are 
popular ‘Sohrab and 
Rustum’ is a fine blank 
verse narrative Ills ele- 
giac poems on the death 
ol his father, Thomas 
Arnold ('Rugby Chapel ), 
and of his tnend Arthur 
Hugh Clough (‘Thyrsis’), 
are profound and moving 
His interest in the prob- 
lem of making English- 
men aware of finer and 
higher values of life 
caused him to quit writing 
poetry and to turn to enti 
cal prose As a critic, he 
drove his ideas home with 
clarity and force (‘He- 

nil “ue'mdtly appri „ . md H.lfeom') 

cited The character study, 'Ulyaae.', haa unu.ual Arnold'. comber and thdluaioned poem, Emped- 
appeal to the modern m.nd becaum ol ,t, emplace octet on Aetna', ehar.eter.ctre of the poetry 
on the ctrenucue bfe. (See al» Tennyaon ) deatae mth the confl.ct betoeen rehgioa and ec.ence 

For tho,e who have ee.n Rudolph Bea.e. . play ‘The A much mom popular poem on the ura .theme wa. 
Barretts of W.mpole Stmef, Elisabeth and Rohett Ednard F.Uger.Id i jf.ee tran.lat.on (1859) of the 
F mi ..i. D.—H ‘Rubdiiyflf. of Omar Khaw£m . onemallv written bv 


Browning need no introduction Elizabeth Barrett 
(1806-61) wrote the most exquisite love poems of her 
tune ( Sonnets from the Portuguese’) These sonnets 
were written secretly while she was being courted 
by Fobert Browning (see Browning, Elizabeth, Brown- 
ing, Robert) 

Browning (1812 89) is best remembered for his 
dramatic monologues — studies in character analysis 


‘Rubiiydt of Omar Khayydm’, originally written by 
Omar, a Persian astronomer Fitzgerald claimed that 
the only course of action left to the man whose 
religious ideals had been destroyed by science was 
self-indulgence 

The Pre Raphaellte Brotherhood 
The Pre-Raphaelites, a group of painter poets, re- 
belled against the sentimental and the commonplace 
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They wished to rerive the artis- 
tic standards of the time be- 
fore the Italian painter Raphael 
(1483-1520). Their poems are 
full of mystery and pictorial 
language. One member was 
Dante Gabriel Rossetti. His 
‘The Blessed Damozel’ and ‘Sis- 
ter Helen’ are typical of their 
highly sensuous verse. His 
sister Christina Rossetti’s ‘Gob- 
lin Market’ is one of the most 
fanciful poems in the language. 

(See also Rossetti, Christina; 

Rossetti, Dante.) 

William Morris (1834-96), 
like the Rossettis, w as interested 
in both painting and poetry. 

His interest in handicrafts grew 
into a philosophy of art, 3nd 
he dedicated the rest of his 
life to the attempt to bring a 
love of workmanship back into 
the English workingman's life. 

This activity took two forms; 
the promotion of the crafts through such organiza- 
tions as the Kelmscott Press and the promotion of 
the worker’s happiness through gild socialism. ‘The 
Earthly Paradise’ is a senes of tales linked by the 
same device used in Chaucer’s ‘Canterbury Tales’. 
In ‘A Dream of John Ball’, a prose romance, Morris 
s dealt with one of the leaders of the 14th-centuiy 
Revolt of Wat Tyler. {See also Morris, William.) 
* Another poet closely asso- 
ciated with the Pre-Raphaelites 
and Morris was Algernon 
Charles Swinburne (1837-1909). 

Swinburne wrote man y verse- 
dramas on classical and histor- 
ical subjects. Many of his 
lyrics were severely criticized 
for their sensuous eroticism. 

All his poetry was filled with 
rich melodic effects. Some crit- 
ics ha\e said that his verse is all 
“sound and fury signifying noth- 
ing.” {See also Swinburne.) 

The direct opposite of Swin- 
burne was Gerard Manley Hop- 
kins (1844-S9), a Jesuit priest. 

His imagery and metrical tech- 
nique were so modem that they 
could not be appreciated until 
recent times. His subject mat- 
ter was intensely religious. 

The English novel 
came of age in the 
Victorian period. 

There had been a decline in 
novel writing at the beginning 


of the century, partly because 
fiction had turned to sensa- 
tion, horror, and crude emo- 
tionalism and partly because 
of religious and moral objec- 
tion to the reading of novels. 
Even Scott at first consid- 
ered the craft of the novelist 
degrading and kept his author- 
ship a secret. Jane Austen 
(1775-1817), one of the most 
gifted \\ liters of realistic novels, 
had difficulty finding a pub- 
lisher for her skillfully drawn 
portraits of English middle- 
class people, such as ‘Pride and 
Prejudice’ (1S13). 

Dickens and Thackeray 
With the rise of the popular 
magazine (Fraser’s Magazine, 
Bentley’s Miscellany), authors 
began to experiment with seri- 
alized fiction. Before they knew 
it they were actually writing 
novels. Such was the begin- 
ning of Dickens (‘Sketches by Boz’) and of Thackeray 
(‘The Yellowplush Correspondence’). Neither knew 
he was a “novelist” until he had thus learned that he 
could combine atmosphere, character, and plot. 
Charles Dickens (1S12-70) became a master of local 
color — scenes, costumes, dialect. Few of his novels 
have comincing plots. Accident and coincidence 
govern the action. But in characterization and in 
the creation of moods he is un- 
equaled. By 1850 Dickens had 
become England’s best-loved 
novelist. (See also Dickens.) 

The talents of William Make- 
peace Thackeray (1811-63) pro- 
duced a different type of novel. 
He was not a reformer like Dick- 
ens, and he was not moved 
to tearful sentiments by the 
w orld’s unfortunates. Instead, 
he attempted to see the whole 
of life — detached and critically. 
He disliked sham, pretense, hy- 
pocrisy-, stupidity, false opti- 
mism, and self-seeking. The re- 
sult was satire — a comedy of 
manners. Literature would be 
the poorer without ‘Vanity Fair 
(1847) and its heroine Becky- 
Sharp. (See also Thackeray.) 

Other Victorian Novelists 
The Bronte sisters (Charlotte, 
1S1 6-55; Emily, 1818-48; Anne, 
1S20— 19) wrote strange, tor- 
tured novels as an escape from 
their own drab lives. Chare 
lotte’s ‘Jane Eyre’ is wildly 
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DICKENS’ ‘OLIVER TWIST’ 





This picture for ‘Oliver Twist’ was drawn by the 
famous English illustrator, George Crmkshank. 
Little Oliver stands with bowl and spoon in hand 
begging for food. 


CHARLOTTE BRONTE'S ‘JANE EYRE' 



m . eets new and mysterious 
kSh Jc h Roch .v S t er ’ “aster of Tkornfield 
be nt Jes liis dog through the lonelv 
Enghsh countryside. This p.ctnre .s hy FnS 
Eicfcenberg (Random House). 


Victorian. 

Novelists 



melodramatic, as is also Emily’s ‘W inhering Heights' 
But the latter is redeemed by its ventures beyond 
reality into the strange world of mad genius 
From the Topsylike novels of Dickens and 
Thackeray that “just groned," English roielsfcs 
turned to the logical plot end the concept of a cen- 
tral theme Anthony Trollope (1815-82) dealt with 
commonplace, middle- and upper-class people interest- 
ingly, naturally, and 


STEVENSON S T 


wittily George Eliot 
(1819-80) was one of 
England's greatest 
women writers In such 
novels as ‘Silas War- 
ner' (ISGI) and ‘.Mid- : 
dlemarch' (1871-72), 
she used the novel ns 
a means of interpret- I 
mg hie She consid- 
ered herself a "moral 
scientist" Wilkie Col- j 
hns (1824-89) was one 
of the earliest novel 
ids to build a novel : 
wholly around an in- 
genious plot— the 
formula that is used 
in the modem mystery 
Store ‘TKo 


As biological and 
Psychological science 
developed, it became 
clear that human be- 
ings could no longer be 
shown simply as heroes 

tod villains The study 
7 human character 
demanded the exami- 
nation of motives and 
“inses rather than the 
Of moral judg- 
»eots To find the cause of action meant probing 
" the secrets of individual psychology George 
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novels from 'The Return of the Native’ (1878) to 
Jude (he Obscure’ (1896) Hardy sought to show how 
futile and senseless is man’B hopeless struggle against 
the forces of natural environment, social convention 
and biological hentage (See aho Hardy ) 

Romance and Adventure In 19th-Century Fiction 
Not all late 19th century fiction falls into this 
intellectual or scientific classification Robert Louis 
Stevenson (1850-04) 
wrote stones m a fight 
mood His novels 
of adventure are ex 
citing and delightful 
‘Treasure Island , 'Kid- 
napped ‘The Master 
of BalLntrae’ Not all 
btevenson’s fiction was 
written for young folks 
‘David Balfour 1 and 
The Strange Case of 
Dr Jekyll and Mr 
Hyde are quite suited 
to adult tastes As a 
short-story writer 
Stevenson ranks high 
In fight verse and in 
the informal essay 
Stevenson was unu- 
sually successful (See 
also Stevenson ) 

One of England s 
most popular writers 
was Rudyard Kipling 
(1865-1936) He glam- 
orised the foreign serv- 
ice in poem and story 
He satirized the Eng- 
lish military and ad- 
ministrative classes 
in India He stirred 
the patriotic emotions 
of the empire lovers 
He wrote delightful 
however, neither a cheap 


Umltln* (tan Linttitirbl' 
Ixiniliy ineolor, !• by H C Wytib iScn 


childrens tales He 
versifier nor a vulgar imperialist Whoever has not 


Meredith (1828-1909) was one of the first to apply read ‘Barrack Room Ballads .Soldiers Three, The 
pAoloaci methods to the ra.Iysis of his chan— tasle &**• . •»? Co»ra g eoio' 1“ * ta** 

For the average reader the brilliance of buch in store for him (%e otw mphng ) 
ovels a* *The Ordeal of Richard Feverel' or ‘The 
r? „ is obscured by the absenre of plot and tbe 
o! mtf ° f tile knguage Meredith was also a poet 
onsiderable merit, and his essay on comedy and 
, mir f? mic ( B P ln t is a masterly interpretation of the 
ion of comedy m literature 
ri.r®? 8 Hardy (1840-19281 brought to fiction a 
Bttltude that resulted from the new 

fc “"h 0 ” and Byron both wrote These were 


Lems Carroll (Charles Dodgson) (1832-98) be- 
longs in a category by himself ‘Alice’s Adventures in 
Wondeilond’ (1865) combines fantasy and satire w 
an inimitable way to the immense satisfaction of 
generations of old and j oung (See also Carroll ) 

rr„,. e,mury"l Dramatic htcrature did not flourish 
l_ J m the 19th century Romanticpoetiy 

' had its dramatic phases and Shelley 
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several long dramatic poems testify that the desire to 
write drama was still alive, Swinburne also wrote poetic 
dramas. But the stage was primarily interested in 
producing low melodrama and sentimental farce- 
comedy. Musical comedy achieved respectability 
and distinction when William S. Gilbert (librettist) 
teamed up with Arthur 


Essayists 
and Historians 



Here Alice comes to visit the Mad Hatter and the March Hare 
in Carroll's beloved story. The picture is by Sir John Tenniel, 
famous illustrator of ‘Alice’ and ‘Through the Looking Glass’! 


Sullivan (composer) in ‘Alice’s adventures 
‘Trial by Jury’ (1S75). 

Many successful collabo- 
rations followed. 

As was the case with 
the readers of fiction, 
part of the theater audi- 
ence matured. It was 
ready for satire, for seri- 
ous treatment of social 
problems, and for drama 
that was well constructed. 

From the continent came 
the work of Henrik Ibsen 
(1828-1906) — realistic, in- 
tellectual, and socially 
significant ( see Ibsen). 

The first English dram- 
atists to attempt the “new 

drama” were Henry Arthur Jones and Arthur Wing 
Pinero. Neither of these men could compare in wit 
and brilliance with two young contemporaries. Oscar 
M ilde (1851-1900), also a poet and novelist (‘Picture 
of Dorian Gray’), wrote several well-made plays. 
The Importance of Being Earnest’ (1S95) is brittle 
in its humor and clever in its dialogue, but it is prob- 
ably the best of his five dramas. 

The plays of George Bernard Shaw (1856-1950) read 
even better than they act. They are important for 
their prefaces, v hich were sizzling attacks on Victor- 
ian prejudices and attitudes. Shaw began to write 
drama as a protest against existing conditions — 
slums, sex hypocrisy, censorship, war. Because they 
nere not veil received (often they were not even al- 
lowed to be piesented) Shaw wrote his now famous 
prefaces for each play. Not until after 1900 did the 
Shavian wit achieve real success on the stage. Con- 
troversial ideas and Shaw productions came to be 
synonyms. Shaw had the longest career of any 
writer who ever lived. He began in the Yictori:) 
and wrote until 1950. (.See also Shaw. 


WONDERLAND’ 


There were other great names in 
Victorian literature, chiefly in criti- 
cism and history. Thomas Car- 
lyle (1795-1881) was much concerned with “the con- 
ditions of England” problem. Again and again he 
urged Englishmen to be “yea-sayers,” to abandon 
negativism and indiffer- 
ence. In ‘Sartor Resartus’, 
‘Heroes and Hero-Wor- 
ship’, and ‘Past and Pres- 
ent’ he roared forth his 
ideas in a strange yet 
charming linguistic mix- 
ture still called “Carlvl- 
ese.” His studies of the 
French Revolution, of 
Cromwell, and of Freder- 
ick the Great mark him as 
a historian of high rank. 
Thomas Babington Ma- 
caulay’s ‘History of Eng- 
land’, often inaccurate, 
represented a new con- 
cept of historical writing: 
history must be detailed, 
vivid, and pictorial. 


mn age 


Social, religious, and educational criticism was John 
Henry Newman’s field. His writings on the nature 
and function of a liberal education are especially im- 
portant. His ‘Apologia pro Vita Sua’ is one of the 
finest autobiographical works in literature. John 
Stuart Mill discussed political and economic prob- 
lems. His essay ‘On Liberty 1 is recognized as the 
most important discussion of that subject since 
Milton’s time. 

Of the men who wrote about aesthetic matters, 
John Ruskin (1819-1900) and Walter Pater (1839- 
94) are best remembered. Ruskin’s first bid for fame 
was ‘Modem Painters’. His art studies took him to 
architecture and he wrote ‘The Seven Lamps of 
Architecture’ (1849). Ruskin found that his ideas 
on art were at odds with social conditions. He be- 
came a reformer and thenceforth devoted his writing 
to social and economic problems (see Ruskin). 

Pater, in ‘Marius the Epicurean’, developed a 
theory of beauty that ignored the social situation. 
This meant that art could have no ethical content, 
that it must be a matter of personal ecstasy. 


Modern British Lit erature 


T™P R0WTH of science and technology in the 
19th century had held forth the promise of a new 
and richer life. It became clear, hoy ever, that what 
man did with his discoveries and his new-found 
mechanical power would depend on his ability to 
master himself. With new inventions upsetting old 
ways, it became increasingly difficult to find order or 
pattern m life. People began to talk of the “machine 
age and to ask whether it was whoUy good. Could 
man trust science to bring a better life? 


Other developments began to influence man s 
thought. Psychologists explored the mind and ad- 
vanced all sorts of theories concerning it. Human be- 
havior was no longer easily explainable. The neu 
sciences of anthropology and sociology contributed to 
the upheaval of ideas. Religious controls and social 
conventions were challenged. Naturally, there were 
changes in literary taste and forms. Old values were 
replaced by new values or were lost. Literature be* 
came pessimistic, unconventional, and experimental. 



Early zc-th Befoul 1914 the post-Victonan 
Century Writer* " riters n , ere ln thc unhappy posi 
— 1 tion of looking back at a well 

marked 1 terary road and looking ahead at a pithless 
jungle T1 e comfort and stab lity of the past con 
tasted sharply with thc uncertainty of the future 
These writers had to grapple with new forces — socio- 
logies! psychological and scientific — because they had 
to live w ith them They w ere Writers in transition 

John Galsworthy (1807-1933) turned to the social 
life of an upper class English family thc Forsytes 
and carried its history through volume after volume 
The Forsyte Saga’ (1922) is an accurate though un 
romantic record of changing v alues for such a fam 
ily Galsworthy also wrote a number of serious social 
phys including Strife’ (1909) and Justice (1010) 
m which injustice and economic conflict form tl c 
theme (see Galsworthy) 

Herbert George Wells (1860-1916) began bis nreer 


as a writer of science fiction The Time Machine 
The I land of Dr Moreau and The W ar of the 
Worlds Then he turned to social and political sub- 
jects Of h s many books cnticu ng the middle-class 
life of England Tono-Bungay (1909) a satire on 
commercial advertising is probably the most enter 
taming (see Wells) 

Arnold Bennett (1867-1931) was a literary expen 
menter who was drawn chiefly to realism tl e lice 
of life approach to fiction The Old Wives Tale 
0903) and Clajhanger (1910) are stories of com 
monplace people in drab surroundings 

Out of his years as a merchant marine officer Jo- 
reph Conrad (1857-1924) wrote such remarkable 


novels as The Nigger of the Narc ssus (1898) Lord 
Jim (1900) andmanyothers Thescenes chieflyofa 
wild turbulent sea are exotic and exciting The 
characters are strange people beret by obsessions of 
coward ce egoism or vanity (see Conrad) 

Edward Morgan E orater (bom 1S“9) was a master of 
tl e traditional plot His characters are ordinary 
persons out of middle-dare life They are moved by 
accident because they do not know how to choore a 
course of action A Passage to India (1924) is a 
sj lend d novel of Englishmen in Ind a 
Henry Major Tomlinson (born 1873) also wrote 
fasc natng tales of faraway places in The Sea and 
the Jungle (1912) William Henry Hudson (1841 
1922) will long be remembered for Green Mansions 
(1904) a fanciful romance of the South American 
jungle Hud on s skill as a nature writer surpasses 
his skill as a novel st John Buchan (1875-1940) 
who served as governor general of Canada wrote 
exciting novels of adventure and mystery Hs 
Thirty Nine Step9 (1915) is perhaps his best known 
Poet* ol the Early 20th Century 
The jioetry of the Edwardian and Georgian periods 
(Edward Vfl 1901 10 George V 1910-36) showed 
many new and unusual cl aracteri'tics Robert Bridges 
(1844 1930) was a perpetual experimenter in verse 
forms He employed the usual subjects of the poet 
but brought strange rhythms and unusual music 
to his verse It is truly poetry for poets Alfred 
Edward Housman (IS59-1936) was an anti Vic 
torun who gave voice to the pessimism that is 
found in Hardy In A Shropshire Lad nature is 
unkind people struggle without hope or purpose 
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boys and girls laugh, love, and forget. A bitter poet, 
he was saying what many wanted to hear: 

We for a certainty are not the first 

Have sat m ta\ ems while the tempest hurled 

Their hopeful plans to emptiness, and cursed 
Whatever brute or blackguard made the world 

John Masefield (bom 1878) stressed the bold, the 
rugged, the violent m his poetry. ‘The Everlasting 
Mercy (1911), a poem containing a Homeric prize 
fight, and ‘Dauber’ (1912), the star}' of a painter 
among unsympathetic seamen, will please the most 
masculine mind. 

Others maj sing of the wine and the wealth and 
the mirth. 

The porth presence of potentates goodlj 
in girth. 

Mine be the dirt and the dross, the dust and 
scum of the earth' 

His descriptions of sea and land and of brutal people 
are powerfully realistic (see Masefield) . 

A different sort of poet from his contemporaries 
was Walter de la Mare (bom 1873). The wonder 
and fancy of the child’s world as well as the uncan- 
nmess and fantasy of the world of the supernatural 
were his to command. ‘Peacock Pie’ (1913) is repre- 
sentative of his v erse. As a not eh~t and teller of 
talcs De la .Mare was a supematuralist who believed 
in the reality of evil as well as in the reality of good. 
James M. Barrie 


worked vigorously for the Irish cause. All were dram- 
atists and were instrumental in founding the famous 
Abbey Theatre («<•« Irish Literature). 

Yeats (1865-1939) wrote two beautiful plays, ‘The 
Countess Cathleen’ and ‘The Land of Heart’sDesire’, 
based on Irish themes. These were followed by ‘Cath- 
leen ni Houlihan’ (1902) a folk play written for the 
Abbey Theatre. Yeats also became one of the greater 
poets of his time. He was awarded the Nobel prize for 
literature in 1923. For the Abbey, Synge (1871-1909) 
wrote ‘Riders to the Sea’ (1904) and ‘The Playboy of 
the Y estem Y orid’ (1907). Lord Dunsany (Edward 
Plunkett) wrote with eerie effect. ‘The Gods of the 
Mountain’ (191 1) is good for suspense in any theater. 
His ‘Tales of Y’onder’ (1916) are also delightful. 

Others of the Irish movement were Lady Augusta 
Gregory, Padraic Colum, James Stephens, Lennov 
Robinson (‘The YTute-headed Boy’, 1916), and after 
the first Y'orld Y’ar, Sean O’Casey (‘Juno and the 
Paycock’) and Liam O’Flahertv. His novel, *The 
Informer’ (1925), later became a fine motion picture. 


( 1S60— 1937) was proba- 
bly the greatest master 
of the romantic-fantasy 
drama of the period. Be- 
. ginning with ‘The Admir- 
f able Crichton’ (1902), 
a butler who becomes a 
Swiss Family Robinson 
character, and continu- 
ing through ‘Peter Pan’ 
(1904), ‘A Kiss for Cin- 
derella’ (1916), and 
‘Dear Brutus’ (1917), 
Barrie wrote of hfe as 
seen by the eyes of child- 
hood for an audience 
tired of adult viewpoints. 

The Renaissance 
of Irish Literature 
Something of Barrie’s 
quality of fancy, garbed 
in more exquisite lan- 
guage, is to be found in 
the work of the Irish 
dramatists, poets, and 
story writers. Intensely 
nationalistic, the Irish 
writers were looking to 
their own country for 
literary inspiration. 
Y'illiam Butler Yeats, 
John ^Millington Synge, 
and Lord Dunsany 


AN IRISH FAN TASY BY YEATS 


Impact of the Except for the Irish group, these 
First Y’orld Y’ar wntershavelittleincommon Each 

— — sought his own path. None belongs 

to any school, yet each is in some way connected 
with the century that had gone. The first Y'orld War 

cut forever the ties with 
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the past. It brought 
discontent and disil- 
lusionment to a head. 
Men were plunged into 
gloom at the knowledge 
that “progress” and 
“culture” had not saved 
the w orld from war. 

The first Y’orld War 
left its record in litera- 
ture. Rupert Brooke, 
who died during the war. 
had been idealized for a 
rather thin performance 
in poetry. YllfredOwen, 
also a war casualty, was 
far more realistic about 
the heroism and idealism 
of the soldier. Siegfried 
Sassoon and Edmund 
Blunden, both sumvore 
of the carnage, left vio- 
lent accounts of the hor- 
ror and terror of war. 
But people did not want 
to read about the war. 
Not until a decade had 
passed did English lit- 
erature produce a reall) 
worth-while work about 
the first World Yar. 
Frederic Manning’s ‘Her 
Privates We’ (1930) L= a 
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splendid study of the deciviUzmg indifference to life 
culture and values that war begets in man 
In fiction there was a sharp shift from novels of the 
human comedy to novels of characters Fiction ceased 
to be concerned with a plot or a forward moving nar 
rat \b Instead it followed the twisted and contorted 
development of a single character or a group of related 
characters 

Of these writers W Somereet Maugham {bom 1874) 
achieved the greatest popular success Of Human 
Bondage (1915) portrays a cl aracter who drifts The 
Moon and Sixpence (1919) based on the life of the 
artist Gauguin continues the examination of the 
character w ithout roots Cokes and Ale ( 1 930) show s 
bow the real self is lost between the two masks which 
every man wears — a public mask and a private mask 
David Herbert Lawrence (1883-1930) was a man 
trying to find himself trying to be reborn This tragic 
hero c search la reflected in his cunous novels about the 
secret sources of human life The records of his search 
and torment are his great novels Sons and Lovers 
1)9)3) and Women m Lore (19)8) 

James Joyce (1882 1941) was searching for the se- 
cret places in which the real Bclf u hidden He believed 
he had found the way to it through human vocal 
language To him language was the means by wluch 
the inner or subconscious feelings gamed expression 
Civilized man tned to control his spoken language 
natural man would let his language flow freely If 
one could get this free flow of language into writing 
one would have the secret of that person s nature 
Hence the stream of consciousness that has been 
associated with much contemporary literature 
‘Ulysses (1914-22) a vast rambling account of 24 
hours in the life of Leopold Bio ora and Stephen 
Dedalus has immeasurably influenced modem fiction 
Joyces stream of consciousness technique was re- 
fined by Virginia Woolf (1882 19tl) Forher reality 
or consciousness is a stream Life— for both reader 
and characters — is immersion in the flow of tl at 
stream Mrs DaUoway (1925) and To the Lght- 
nouse (1927) are her best works Katherine Mans- 
field Dorothy Richardson and Elizabeth Bowen were 
#t ^ e,penmenter3 111 fi ct,on of this type 
While these concerned themselves with the realities 
of the mind Aldous Huxley (born 1894) worked with 
the external world W ith caustic bitterness he ju Iged 
■tand found it fake brutal ancf tnhuiunn In Point 
Counter Point (1928) Brave New World (1932) 
*nd After Many a Summer Dies the Swan (1939) 
™ mor bid cyn cism reached its peak 
Modern British Poetry 

roetry like fiction shifted from traditional form 
®na moral pronouncements to experimental verse and 
mw techniques The leader of the new school was 
” Eliot an American who became a British 
w«zen («e« American Literature) In his early poetry 
attempted to show the gloom frustration and 
rn characterized the period Such titles 
(la-mi v Waste (1922) and Tbe Hollow Men 
show lus purpose His later poems suggest that 
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through contemplation humility and self-di«cipbne 
man may find meaning and pattern in life 
In the 1930s one group ot young poets arose who 
viewed the world with clearer eyes They are in 
Carlyles phrase yea-sayers rather than curse rs 
and complamers at 1 fe They have hope hut little 
optim srn Of this group Stephen Spender C Day 
Lcwh Louis MacNe ce and Wystan Hugh Auden are 
the most effective Theirs is a program of action not 
one of defeatism Each of them experimented with 
rhyme rhythm imagery language symbols and 
alius on The result was an uneven poetry that more 
nearly represents the unevenness of life 
Another group of i oets like the surreal sts in art 
and the stream of consciousness novel sts sought to 
escape fiom tl e world of ideas and problems William 
r mpson and D I ui Tl onus for example found the r 
inner chaos best expie sed in vague ambiguity Pre- 
c sion and exactness lepresent a departed world To 
day a chaos they said is better portrayed through 
the confu«ed the irrelevant and the inexact 
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BRITISH AUTHORS AND THEIR BEST-KNOWN WORKS 

(Note: for dramatists, see Drama.) 


Addison, Joseph (1672-1719), poet and essayist — Sir Roger 
de Cover! ey Papers in The Spectator . 

Aldington, Richard (bom 1S92), poet and novelist — ‘Images 
Old and New’; ‘Death of a Hero’. 

Alfred the Great (S49-901), translator — Boethius’ ‘The Con- 
solation of Philosophy*. 

Arnold, Matthew (1S22-SS), poet and essayist — ‘The Scholar- 
Gypsy’; ‘Essays in Criticism*. 

Ascham, Roger (15157-6S), scholar — ‘Toxophilus*; ‘The 
Scbolemaster*. 

Auden, Wystan Hugh (born 1907), poet — ‘Age of Anxiety’. 
Austen, Jane (1775-1817), novelist- — ‘Pride and Prejudice’: 

‘Mansfield Park’; ‘Sense and Sensibility’. 

Austin, Alfred (1S35— 1913), poet — ‘English Lyrics*. 

Bacon, Francis (15G1— 1620), philosopher and essayist — ‘New 
Atlantis’: ‘The Advancement of Learning’: ‘Essays’. 
Bacon, Roger (12147-947), philosopher — ‘Opus Majus*. 
Barrie, Sir James M. (1SGO-1937), novelist and dramatist — 
‘The Little Minister*; ‘Sentimental Tommy'; ‘Peter Pan*. 
Bede (6737-735), historian — ‘Ecclesiastical History of the 
English Nation’. 

Beerbohm, Max (born 1S72), essayist and novelist — ‘More*; 

‘Yet Again*; ‘Zuleika Dobson’; ‘A Christmas Garland*. 
Belloc, Hilaire (1S70-1953). essayist, historian, biographer — 
‘On Nothing’; ‘Danton’; ‘Richelieu’; ‘Towns of Destiny’. 
Bennett, Arnold (IS67-1931). novelist and dramatist — ‘The 
Old Wives* Tale*; ‘Cla\ hanger’; ‘Rirei man Steps’. 

Benson, Arthur C. (1S62-1925), essayist and biographer — 
‘The Upton Letters’; ‘From a College Window’, 

Benson, E. F. (1867-1940), novelist and children’s writer — 
‘The Osbornes’; ‘David Blaize’. 

Beresford, J. D. (1S73-1947), novelist — ‘The Mountains of 
xhe Moon*; ‘These Lynnekers’; ‘Love’s Pilgrim*. 

Binyon, Laurence (1S69-1943), poet and art historian — ‘The 
Four Years’; ‘Poems of Nizami’; ‘Flight of the Dragon*. 
Blake, William (1757-1827), poet — ‘Songs of Innocence’. 
Borrow, George (1S03-S1), prose writer — ‘Lavengro*; 
‘Romany Rye*. 

Boswell, James (1740-95), biographer — ‘Life of Samuel 
Johnson’. 

Bowen, Elizabeth (bom 1S99), novelist — ‘The House in 
Paris’; ‘Death of the Heart’. 

Bridges, Robert (1S44-1930), poet and dramatist — ‘The 
Growth of Love’; ‘The Testament of Beauty*. 

Bronte, Charlotte (1S1G-55), novelist — ‘Jane Eyre’. 

Bronte, Emily (1S1&-4S), novelist — ‘Wuthering Heights*. 
Brooke, Rupert (1SS7-1915), poet — ‘Collected Poems’. 
Browne, Sir Thomas (IG05-S2), prose writer— ‘Religio 
Medici*. 

Browne, William (1591-1643). poet— ‘The Shepherd’s Pipe’. 
Browning, Elizabeth Barrett (1806-61), poet — ‘Sonnets from 
the Portuguese’; ‘Aurora Leigh’. 

Browning, Robert (1S12-S9), poet— ‘The Ring and the 
Book’; ‘Pippa Passes’; ‘Rabbi Ben Ezra*. 

Buchan, John (1875-1940), historian and novelist— ‘History 
of the Great War’; ‘Greenmantle’; ‘Thirty-Nine Steps*. 
Bulwer-Lytton, Edward (1S03-73), novelist— ‘Last Days of 
Pompeii’; ‘Harold’. 

B uny an, John (162S-SS), prose writer — ‘Pilgrim’s Progress’. 
Burke, Edmund (1729-97), political philosopher— ‘Reflections 
on the Revolution in France*; ‘On Conciliation with the 
Colonies’. 

Burney, Fanny (Mine, d* Aiblay) (1752-1840), novelist and 
diarist — ‘Evelina*; ‘Diary and Letters of Madame 
d ’Arbi ay \ 

Bums, Robert (1759-96). poet — ‘The Cotter’s Saturday 
Night*; ‘Tam o* Shan ter*. 

Burton, Robert (1577-1540), prose writer — ‘The Anatomy 
of Melancholy*. 

Butler, Samuel (1612-80), satirist and poet — ‘Hudibras*. 

Butler, Samuel (1S35-1902), satirical novelist and critic 

‘The Way of AJ1 Flesh’; ‘Erewhon’; ‘Notebooks’. 

Byrne, Donn (1SS9-192S), novelist — ‘Messer Marco Polo’. 

# 


Byron, Lord (George Gordon) (17SS-1S24), poet — ‘Child? 
Harold’s Pilgrimage’; ‘Don Juan’; ‘Manfred*. 

Caedmon (died 6S0), poet — ‘Paraphrases’ (of the Bible). 

Campbell, Thomas (1777-1S44), poet— ‘Hohenlinden*; ‘Ye 
Manners of England*. 

Carlyle, Thomas (1795— 1SS1), historian and essayist — 
‘Sartor Resartus’; 'French Revolution*; ‘On Heroes, Hero- 
Worship, and the Heroic in History • 

Carroll, Lewis (Charles L. Dodgson) (1S32-9S), children's 
wntcr — -‘Alice’s Adventures in Wonderland’; ‘Through 
the Looking Glass’. 

Chapman, George (15597-1634), poet, dramatist, and trans- 
lator — Homer’s ‘Iliad’ and ‘Odyssey’ (fran-s.). 

Chatterton, Thomas (1752-70), poet — ‘Rowley Poems*. 

Chaucer, Geoffrey (13407-1400), poet — ‘Canterbury Tales’. 

Chesterton, Gilbert Keith (1874-1936), poet, essayist, novel- 
ist, and critic — 'The Man Who Was Thursday’; ‘Heretics’. 

Coleridge, Samuel Taylor (1772-1834), poet and critic 
‘The Rime of the Ancient Mariner’; ‘Kubla Khan*. 

Collins, Wilkie (1S24-S9), novelist— ‘The Woman in White*; 
‘The Moonstone*. 

Collins, Wiliam (1721-59), poet— ‘The Passions’; 'Ode to 
Liberty’; ‘Ode to Evening*. 

Colum, Padraic (bom 1SSI), poet and writer of children’s 
stones — ‘Wild Earth*; ‘The Adventures of 0d3*sseus and 
the Tale of Troy*. 

Conrad, Joseph (1S57-1924), novelist — ‘The Nigger of the 
Narcissus*; ‘Almayer's Folly’; ‘Youth’; ‘Chance’. 

Cowley, Abraham (1618-67), poet and essayist — ‘Pinaar- 
ique Odes’; ‘Davideis’; ‘The Mistress’. 

Cowper, William (1731-1800), poet— ‘The Task’; ‘John 
Gilpin*. 

Crabbe, George (1754-1832), poet — ‘The Village*. 

Crashaw, Richard (16137-49), poet— ‘Steps to the Temp.e. 

Cronin, Archibald Joseph (bom 1896), novelist — ‘Hatters 
Castle’; ‘The Green Years’. 

Cynewulf (Sth or 9th century), poet — ‘Christ’; ‘Juliana . ? 

Daniel, Samuel (1562-1619), poet — ‘Defence of Ryme ; 
‘Hymen’s Triumph*. 

Day-Lewis, Cecil (bora 1904), poet — ‘Short Is the Time . 

Deloe, Daniel (16617-1731). novelist and journalist— 
‘Robinson Crusoe’; ‘Moll Flanders*; ‘Captain iringleton . 

Delafield, E. M. (Elizabeth M. Dashwood) (1890-1943), 
novelist — ‘Zella See- Herself’; ‘Turn Back the Leaves . _ 

De la Mare, Walter (bom 1873), poet and novelist- — Memoirs 
of a Midget*; ‘The Listeners’; ‘Peacock Pie’. 

De Quincey, Thomas (1785-1 So 9), essayist and critic 
‘Confessions of an English Opium Eater’; ‘Literary 
Reminiscences’; ‘Autobiographic Sketches*. 

Dickens, Charles (1812-70), novelist— ‘Dam d CopperSeKK 
‘The Pickwick Papers’; ‘A Christmas Carol'; ‘ Oliver Tim y 

Disraeli, Benjamin, Earl of Beaconsfield (lS04-Sl),Joove- 
ist and statesman — ‘Vivian Grey’; ‘Coningsby’; 

Dobson, Austin (1S40-1921), poet and essayist— ‘Proverbs m 
Porcelain’: ‘Old World Idylls’; ‘At the Sign of the Lyre . 

Donne, John (1573-1631), poet and preacher — ‘Poems . 

Dowson, Ernest (1S67-I900), poet — ‘Cvnara’. 

Doyle, Sir Arthur Conan (1S59-1930), novelist— ‘The Ad- 
ventures of Sherlock Holmes’; ‘Sir Nigel'; ‘A Study m 
Scarlet*. 

Drayton, Michael (1563-1631), poet— ‘Ballad of Agincourt ; 
‘Poly-Olblon’. . , 

Drinkwater, John (1SS2-1937), poet, dramatist, critic, 
biographer — ‘Collected Poems’; ‘The Lyric’; ‘Pepys. 

Drummond, William (15S5-1649), poet and historian 
‘Flowers of Sion*; ‘The Cypresse Grove.’ 

Dry den, John (1631-1700), poet and dramatist— ‘Astrs f 
Redux’; ‘Alexander’s Feast’; ‘The Hind and the Tantn-S' 

Dunbar, William (14607-15207), poet— ‘Two Married Wom- 
en and the Widow*; ‘The Dance of the Seven Deadly 

Dunsany, Lord (Edward Plunkett) (bom 1S7S), story wn 
and dramatist — ‘The Sword of WelJeran’. 

Edgeworth, Maria (1767-1849), novelist — ‘Castle Rackrea 
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Ibol Georgs (Mary Ann Evans) (1S1S-S0) novel at — 
Id am Bede The Mill on tho 1 loss Silas M artier 
Eliot T S (born 1888) poet and critic— The Waste Land 
Ish Yi c li ckIjv 1 our Quartets 
Elba Havelock (ISjO 19 M) essayists! Urt —The Dance 
of L fe Impress ons an 1 Comment 
Fimol John Jeffery (18"S 195 > novel at — The Brood 
Ilghwav Tho High Vdventure Cyfford of W eare 
F eld ng Henry (1707-51) novelet — Tom Jones Jo*eph 
Andrea's Jonatl an Wild 

Flecker Junes Elroy (1881 19IS) poet — Golden Journey to 
Samarkand The King of Alsander Hasaan 
Fletcher Giles (1588? IC23) poet— Chr at a \ tor e 
Fletcher Phlneas (15S> 1650) poet— Tho Ibirplo Island 
Ford Ford Madox (1873 1019) novel at and er t e homo 
Do Not No More Parades Itcturn to Yortcr lav 
Forster Edward M (born 1879) novelut— 9 I assago to 
lad a 

Fronde James Anthony (1818 94) hi. tor a) wr ter— Tho 

History of England from the Fall of Hol-ey to the Death 

of Elizabeth Thomaa Carlyle V II story 
Galsworthy John (1867 1933) novelist short-etory wr ter 
aoddramatst — Tho Forsyto Saga Caravan Juatce 

Gaakeli Elizabeth (1810-65) novelist— Cranford 
Cay John (1685-1732) poet and dramat at— Tho Shep- 
herd a W eek Fal tea 

Geoffrey of Monmouth (1100’ 51) h stor an— IU tona Re- 
gum Bntann x 

Obbon Edward (1737 91) historian— Dec) ne and Fall 
of the Roman Emp re 

Cbbi Sir Philip (born 1877) novel -t and essay at— The 
Street of Adventure The Middle of the Road 
0 sung George (1857 1903) noveliat— The Pnvate Papers 
of Henry llyecroft Tho Wh rlpool Tie New Grub 
Street 

Godwin William (175G-183G) pol tical w riter and novelist- 
inquiry concerning Pol tical Justice 
Goldsmith Oliver (1728-71) novel t poet and essayist— 
The \ mar of Wakefield The Deserted Village 
Costs Sir Edmund (1849-19 / 'S) poet and critic— Father 
and Son Short History of Modern English L terature 
Gower John (13 5’ 1108) poet — Confess o Amant b 
G rahame Kenneth (1859-1932) wr ter of children sstor es— 
The Golden Age The W ind in the Willows 
Glares Robert R (bom 1395) novelist poet and critic— 
"Good Bye to All That Fairies and Fusil ers I Claud us 
„ C and us the God _ , 

Gtey Thomas (1716-71) poet— Elegy W ntten In a Country 
Churchyard The Progress of Poesy 
Creene Graham (bom 1901) novel st— The Power an 1 the 
Glory The Mm stry of Fear The Heart of the Matter 
Creeae Robert (1560 , ’-92) poet and dramatist— Sweet 
Are the Thoughts Sephestia ■ Song to Her Ch Id 
Hudy Thomas (1810-1928) novelist and poet— Tar from 

the Madd ng Crowd The Return of the Nat ve Teas 
M the DUrbemlles Wessex Poems The 
Hadtt William (1778 1830) essayist and critic— lame 
Talk Characters of Shakespeare s Play « , 

Htnley WlhamE (1819-1903) poet cr t c and dramat st— 
London Voluntar es Invictus 
Herbert George (1593 1633) poet— The Temple 
Hsmck Robert (1591 1674) poet— Hespcndes 
Hewlett, Maurice (1861 l©->3) novel at and poet— R hard 

Yeaand Nay The Queen a Qusir The Forest Lovers 
HiKon James (1900-1954) novelist Good bye Mr m pe 
Lost Horizon 

Hobbea Thomaa (15S8 1679) philosopher— The Le'oaftao 
Hodgtoa, Ralph (born 1S71) poet- Tt e Last Blockb rd_ ^ 

oUh^8° maS * 1799-1845) poet sai humon£t— Th ^ 6 
^“Richard (lSMMeOoAlfcologiaa— Laws of Ecclea 

Honsnun Alfred E (1859-1936) poet— A Shropshire luid 
Houimsn Laurence (born 1865) poet and dramat st— 


Hudson Will am H (1811 19 ">) natural tandromancer— 
The Purple Land Green Mans ons 
Hume David (1711 76) ph losopber and h stor an — An 
Enqu ry CO cm ng Huma Un ierstand ng 
Hunt Le gh (1781 18 >9) e savist and poet — Abou Ben 
Ad e Tie Story of llim n Autob ography 
Hutchinson ASM (bom 1879 novel st — If Winter 
Comes Tho nappy Wa or Th a Freedom 
Huxley Aldous (bom 1894 poet and novel st— Crome 
Yellow \ntir Hay Po nt Counter Po nt 
Isherwood Christopher (born 1901 novel st and verse 
dramat st Prater V lOlet Dog Beneath the Skin (wi h 
IV II \udcn) 

James I of Scotland (1394 1437) poet— The Kingis Qua 
Jerome Jerome K. (1859-1927) humo st and dramatist— 
Id c Thoughts of an Idle Fe low Three Men n a Boat 
Johnson Samuel (1709-84 es ay t and lex ographer — A 

Jonson Ben (1573’ 1637) poet and d am at si— Song to 
Celia ( Drink to Me Only with Th lie Eyes ) 

Joyce James (1S3° 1911) poet and novel it — Portra t of 
the Art t as a Young Man Dub mera Ulys ea 
Kaye Sm th Sheila (born?) novel st— Joanna Godden 
Keats John (179o-18 1) poet— The Eve of St Agnes Ode 
onaCrecanUm Endym on 
Kennedy Margaret (born 1S90) novel t— Tho Constant 
Nymph The Lad es of Lyndon Ret i n 1 Dare Not 
Kingsley Charles (1819-75) nove st We tward Ho 
Water Babes Hypat n 

Kiel ng Rudyerd (1865-1936) novelet poet endslort 
story writer — K m Barrack Room Bui ads Puck of 
Pooka Hill Just So Stores The Junglo Book Stalky 

Lamb Oiarles (177o-1834) poet aud essay ist— Easaya of 
El a Ta es f om 51 akespear (with Mary Lamb) 

Ltndor Walter Savage (1775-1801) poet and p ose wr ter— 
Imag nary Conve sat ona Hellem s 
Lang Andrew (1814-1912) poet and prow wr ier— Ballads 
uiBluoChna Blue Red and other fa ry books 
langland WiU am (1330? 1100?) poet— The Vis on of Wil 
1 am conce n ng P era the Plowman 
Lawrence Dav d Herbert (1835-1930) poet novelist and 

essay t—8ons and Lovers Sen and Sard ma 

JK'S; <w 

Human Understand ng Of C vil Gove nment 
Jig, Thomas (1553? 16 5) poet and romancer- 

Lovelace Richard (1618-58) poet- To Althea fronn 
£2* Edward Verrall (180V193S) essayoat n and 
b ographer- London Lavender L ' e J , '^' arob 

Lydgate John (1370’ MSI?) f 

v “ 
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Merrick, Leonard (1864-1939), novelist and short-story 
writer — ‘Conrad in Quest of His Youth'; ‘The Little Dog 
Laughed'. 

Meynell, Alice (1S47-1922), poet and essayist— ‘Preludes’; 

•Renouncement’; ‘The Rhythm of Life’. 

Mill, John Stuart (1S06-73), phdosopher and economist — 
‘Principles of Political Economy ’, ‘Autobiography’. 

Milne, A. A. (born 1SS2), novelist, essayist, and children's 
writer — ‘When We Were Very Young’; 'Two People’. 
Milton, John (160S-74), poet — 'Paradise Lost’, ‘L'Allegro', 
’ll Penseroso'; ‘Lycidns’; ‘Samson Agonistes’. 

Moore, George (1S52-1933), novelist— ‘Esther Waters’; 

‘Hdlolse and Abelard’ ; ‘Confessions of a Young Man’. 
More, Sir Thomas (147S-1535), prose writer — ‘Utopia’. 
Morgan, Charles (born 1S94), novelist— ‘The Fountain’. 
‘Sparkenbroke’. 

Morris, William (1S34-96), poet— ‘The Defence of Guene- 
vere’; ‘The Earthly Paradise*. 

Newman, John Henry (1S01-90), theologian and essayist— 
‘Idea of a University’; ‘Apologia pro Vita Sua’ 

Nichols, Robert (1S93-1944). poet— ‘Ardours and Endur- 
ances ; ‘Under the Yew’; ‘Aurelia’ 

Noyes, Alfred (born 1SS0). poet-‘Tales of the Mermaid 
Tavern ; ‘The W me-Press*; ‘Drake, an English Epic*. 
Pater, Walter (1839-94). essayist— ‘Imaginary Portraits’ 
Manus the Epicurean’. 

Pepys, Samuel (1633-1703), dmart— ‘Diary’ 

Pope, Alexander (16SS-1744). poet and translator-' Rape o( 
the Lock ; ‘Windsor Forest'; ‘Essay on Cnticism’: ‘Essay 
on Alan ; Iliad and ‘Odvsscy’ (Irons.) 

Powys, John Cowper (born 1S72). novelist and cntic— 

\ lsions and Revisions’ ; ‘The Meaning of Culture* 

Powys, Llewelyn (1SS4-1939). prose wnter-'Black Laughter’ 
Pnestlej’ John Boynton (born 1894). novelist and dramatist 
r. ~ 1 be Good Companions'; ’Dangerous Corner’. 

Procter, Bryan Waller (“Barry Cornwall") (17S7-1S74) poet 
— Dramatic Scenes and Other Poems’. 

Quiller-Couch, Sir Arthur (1863-1944). poet, cntic, and 
TJ t °° the Art Of Reading’; ’On the Art of Writing’ 

Radcliffe, Ann (1,64-1823), novelist— ’The Romance of the 
Torest ; The Mj stenes of Udolpho’. 

Reade, Charles^ (1S14-S4) , novelist— ‘The Cloister and the 

n-^, ear i h ’ c 13 *'' cver To ° to Mend'; ‘Foul Plav’ 
Richardson, Samuel (16S9-1761), novelist-- Pamela, or Vir- 
tue Rewarded ; Clanssa, or the History- of a Young Ladv’ 
“ef ChnStlna (183 °- 94) ' OOct-‘Smg4=ong‘- K Gobiin 

pwt - The bi — 

R ' 1 p S W I °‘- n Th Slr t 1900, ; art criti0 “ d essayist — ‘Modem 
and Libel’ TH SCVen LamP3 ° f Architecture ’i ‘Sesame 
RusseU, ’Bertrand (born 1872). mathematician and pbilo-o- 
Worid’ Hu ^ aU Knowledge ; ‘ Nc ' v Hopes for a Changing 
RusseU, Georfe William (“,-E”) (1867-1935). poet and 

■s&zxsg&i Vitis;. as 

short-story wC.ter-‘Reginald’; ‘The Unbearable BaLSg- 

Sassoom Sieijed (born 1SS6), poet and novelist-’Counter- 
Attack ; ‘Mfmoirs of a For-Hunting Man’ 

Scott, Sir WBljera-T-i iggo). poe t and novelist— ‘The Lady 
of the LaketV averley’; ’Ivanhoe'; ‘Kenilworth’. 

Ilham (lo64-1616), dramatist and poet— 


of the Lake 
Shakespeare, 
‘Sonnets*. 
Shew, George 
— 'The Inti 


Tr a ( rd ir 1 S 5 G V rJ50) ‘ dramatist and essayist 

ligent Woman’s Guide to Socialism 

Capitalism' jcntical prefatory- essays i • / a: ; * 

SheUey, Perc/Bysshe (1792-1822^ p^t-‘Ode° S 

Wind’; ‘Pp/metheus Unbound'; ‘To a Sky-lark'- , A ^ We V 
Sidney, Sir Philip (1554-86). poit-'XslophJ a„dS°tX; 
Arcadia f 

Sinclair, Nay (1S657-1046), novelist— ‘The Divine FW 

oritic 'Tire Mother'; 


SitweU, Osbert (bom 1892), poet and critic— ‘The Winston- 
burg Line’; ’Left Hand, Right Hand'. 

SitweU, SachevereU (born 1897), poet— ‘All Summer in a 
Day’. 

Smith, Adam (1723-90), economist— ‘The Wealth of Nations’. 
Smollett, Tobias (1*21— 71), novelist — 'Roderick Random’; 
‘Humphry Clinker’. 

Southey, Robert (1774-1843), poet and historian — ‘Battle of 
Blenheim’; 'Life of Nelson’. 

Spender, Stephen (bom 1909), poet— ‘Ruins and Visions’. 
Spenser, Edmund (15527-99), poet— ‘Faerie Queene’. 

Steele, Richard (1672-1729), essayist and dramatist — Essays 
in The Spectator and The Tatlcr. 

Stephens, James (18S2-1950), poet, short -story writer, and 
novelist — ‘The Hill of Vision*; ‘Songs from the Clay’; 
‘The Crock of Gold’; ‘Etched in Moonlight’. 

Sterne, Laurence (1713-6S), novelist— ‘Tristram Shandy’; 
*A Sentimental Journey’. 

Stevenson, Robert Louis (1850-94), novelist, essayist, and 
poet — ‘Treasure Island’; 'Kidnapped'; 'Travels With a 
Donkey’; ‘A Child’s Garden of Verses*. 

Strachey, G. Lytton (1SS0-1932), biographer — ‘Eminent 
\ ictonans*; ‘Queen Victoria*; ‘Elizabeth and Essex*. 
Suckling, Sir John (1609— 12), poet — ‘Ballad upon a Wedding’. 
Swift, Jonathan (1067-1745), satirist — ‘GuIlHer’s Travels'; 

‘Tale of a Tub’; ‘Journal to Stella*. 

Swinburne, Algernon Charles (1S37-1909), poet— ‘Atalanta 
m Calydon’; ‘Songs before Sunrise’; ‘Poems and Ballads’. 
Swinnerton, Frank A. (born 1SS4), novelist — ‘Nocturne*. 
Symonds, John Addington (1S40-93), critic — ‘History of the 
Renaissance in Italy’. 

Tennyson, Alfred, Lor'd (1S09-92). poet— ‘Idylls of the King’; 
in Memoriam’; ‘Locksley Hall’; ‘Oenone’; 'The Princess’; 
The Lotos Eaters’. 

Thackeray, William Makepeace (1S11-C3). novelist— ‘Vanity 
Fair ; 'Henry Esmond’; ‘The Newcomcs’. 

Thompson, Francis (1S59-1907), poet— ‘The Hound of 
Heaven*. 

Thomson, James (1700-48) , poet — ‘The Seasons’; ‘The Castle 
of Indolence’; ‘Rule, Britannia*. 

Tomlinson, H. M. (bom 1873), essayist and novelist — ‘Old 
Junk’; ‘Gallions Reach’; ‘The Sea and the Jungle’. 
Toynbee, Arnold Joseph (born 1SS9), historian — ‘A Study of 
History’; ‘Civilization on Trial’. 

Trollope, Anthony (1815-82), novelist — ‘Barchester Towers’; 

Framlev Parsonage*; ‘Doctor Thome’. 

Tyndale, William (14927-153G), translator and tract writer — 
The New Testament (/rana.). 

Vaughan, Henry (1622-95), poet— ‘The Retreat’. 

Walpole, Horace (1717-97), novelist and letter writer — 
Castle of Otranto’; ‘Letters’; ‘Memoirs’. 

Walpole, Hugh (1SS4-1941), novelist — ‘Fortitude’; ‘Jeremy’; 

The Cathedral’; ‘Rogue Herries*. 

Walton, Izaak (1593-16S3), essayist and biographer — ‘The 
Compleat Angler*; ‘Lives'. 

Waugh, Evelyn (bora 1903), novelist— 'Vile Bodies’; 'Brides- 
head Revisited'. 

Wells, Herbert G. (1866-1946). novelist and historian— 
Tono-Bungav’; 'The Time Machine’; 'Mr. Britling Sees 
It Through'; ‘Outline of History*. 

”55*’ ^ e bccca (bom 1892), novelist, essayist, and critic * 
•rn 16 ^ Uc ^e*; ‘Harriet Hume’; 'The Return of the Soldier’; 
Yir*7T ac k and Grey Falcon’, 

ude, Oscar (1854—1900), poet, novelist, dramatist — ‘The 
Ballad of Reading Gaol’; ‘The Picture of Dorian Gray. 

Virginia (1SS2-1941), novelist and critic— ‘Mrs. 
Dalloway’; ‘To the Lighthouse*; ‘Orlando’; ‘The Waves. 
Wordsworth, William (1770-1850). poet— 'Tintem Abbey’; 

Intimations of Immortality’; ‘The Prelude*. 

Wyatt, Sir Thomas (1503—42), poet — sonnets and lyrics. 

Yeats, WiUiam Butler (1865-1939), poet, essayist, dramatist— 

The Wild Swans of Coole’; ‘Ideas of Good and Evil’- ^ 
Young, Francis Brett (bom 1884), novelist—' Woodsmoke ; 

The Dark Tower*; ‘Sea Horses’. 

ZangwiH’ Israel (1864-1926), novelist and dramatic- 
children of the Ghetto’; ‘Dreamers of the Ghetto’. 
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ESSSt TC1 V^ G l H mI y0u eVer I l onm ‘ rly 11 was the P ract se for an artist to sell proofs 
some art 1? p ? nt in thc school lbrary or in »* — - •*-* - J - - 

^ nS e f«T/ Dd "*£ y0urwtf how that P nnt 

posjjki. , Hav ® y° u often wondered bo v it was 
imliSuUy? repro ^ uce tbe artist s original design so 

t»o j, ? riD ^c ° r pictures are made in one of 

a pi,.. H “ ihe y way be printed directly from 
self put ™ . or stone m which the artist has him 

"“.cut or worked th» j u. 


of various states— the earlier states with the finest 
lines and most delicate shading be ng the most de- 
srablc Jncnmmcr nl pratt se today an artist seldom 
d sposes of any proofs until his work is finished then 
he prints an edit on which may be as small as 10 
or as many as 150 depend ng on the demand such 
an edition is called thc publ shed state 

nwl cu ^ ..... No matter whether the plate is made by the artist 

DUtk ^ “ worked the des gn second they may be himself or u reproduced by a photomechanical proc 
We Bubst ♦ n ? e j met ^°d m ^fnch mechanical processes ess every print 1 the result of a pr nt ng process 
artiata m.t r. bands of tbe artist Some that is the printing surface « covered with ink and 

on yj . a 1 sketch on paper before they start work an impress on is made on paper vellum or other suit- 
As tli 16 n^ny draw directly on the plate able material A plate is made by one of three 
tim e WOr k a °n the plate he pulls proofs from processes relef intagho plane or surface 

8m>]» of th ^ fiee bow the picture is progressing In relief plates the spaces which show white are 
^wth * lh * Se pro °f 3 W A1 be rough working proofs not cut away leaving the des gn on the face of the plate 
mf v . a y iQ S But soon the design will be far enough to catch the ink 

can , ,? a 80 fbat the proofs are artistically Ngnifi In intaglio plates the design wh ch is to be printed 
prp. ltlen the artist may pull a Dumber of artist s is cut into the plate and the ink must be forced care. 
th e .1, aQ( f ev en sign his name on the margin of fully into every depress on or part of the des gn The 
one t* W th » ar tist pulls a number of proofs at surface of the plate whi h is to show wh te is then 
of the** 6 at & Tee °g Qlz hble stage in the development Wiped clean leaving ink only in the me sed des gn 
ate ^i) P ? ture fa e baa established a state These la plane or twfact prints the design to be printed 
ch ^ s tate second state and so on as and the white spaces are on the same surface Tie 

563 are made to improve or repair the plate plate s treated chemically ao that the design holds 
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the ink, while the white spaces repel ink instead of 
retaining it ( see Lithography). 

Relief prints are commonly made from blocks of 
w'ood, metal, or linoleum. Intaglio prints, in the 
form of etchings or engravings, employ copper; and 
plane prints, for lithographs, stone. Other mate- 
rials, such as zinc, steel, wood, or linoleum, may be 
used in place of copper for intaglio; and zinc, alu- 
minum, or glass are some- 
times used for plane prints. 

Wood Engraving 

Engraving in relief is done 
on such hard woods as box- 
wood, or on softer beech and 
apple woods. The block is 
cut with the grain and about 
an inch thick. The artist 
draws his design on this 
block as though he w ere look- 
ing at it in a mirror. The 
reversed image on the block 
thus prints a correct im- 
pression on paper. If he is 
copying a design, he trans- 
fers a tracing face down on 
the wood. The artist cuts 
deep in the large spaces be- 
tween the lines of the design. 

In small spaces, as in shad- 
ing, he cuts down about one- 
sixteenth of an inch. This is 
called hlacb-line work, be- 
cause the printing is done by 
the lines left standing. 

Chiaroscuro prints are 
named from Italian words 
meaning “clear-dark.” They 
combine an impression from a black-line block with an 
ovenmpression from another block that prints broad 
surfaces Thus a clear black outline is toned down 
with lights and shadows. Chiaroscuro wrns used as 
early as the 16th century in Italy and Germany. 

In another method called while-line engraving, the 
design is cut into the wood. The artist uses a single 
tool called a “graver,” which looks like a chisel. He 
works with a block of wood which is sawed against the 
grain. By cutting down to various depths, he is able 
to produce tmts or shades. 

The earliest European woodcuts we have were prob- 
ably made before 1400, but the earliest dated one, a 
SwS Probably of German origin, was made in 
14 18. W oodcuts were first used as substitutes for the 
costly hand mimatures that decorated medieval 
manuscripts (see Books and Bookmaking) 

In the early history of wood engraving! the great- 
est names are Durer and Holbein (see Durer- Holbeinl 
Durer was the first to make wood engraving a fine art 

Hp nAoeinvlifmo vitI-, t ok . 1 • .. . . * 


A GREAT GENERAL, BY A GREAT ENGRAVER 



Luther’s Geiman translation of the Old Testament 
are outstanding artistic achievements. 

After the 16th century the great artists generally 
abandoned the woodcut for other methods of engrav- 
ing. In the 18th century Thomas Bewick revised the 
art and made white-line engravings of great beauty. 
He was followed by Alexander Anderson, an American 
who was almost as skillful as Bewick. The most out- 
standing recent Americans 
are Timothy Cole, famous 
for his accurate reproduc- 
tions of paintings; Rudolph 
Ruzicka, who combines a 
delicate line with solid yet 
graceful masses; and 
Rockwell Kent, whose many 
woodcuts show a strong 
individual style, marked by 
vivid contrasts between 
whites and shadows. 

The Intaglio Process 
The simplest of the many 
intaglio processes is line or 
burin engraving. German 
or Flemish goldsmiths de- 
veloped it early in the ISth 
century and it was practised 
in Italy by 1460. After the 
smith had decorated a piece 
of gold or silver plate with 
an engraved design, he would 
often fill the lines with black 
enamel to bring out the 


^'bich earlier artists had neg- 


lected, m using fines instead of tones. Holbein used 
few lines, but each hne had great force and direct- 
ness. His ‘Dance of Death’ and his illustrations for 


Srs^'s&h To, p u attern - , The . Y ians c ,fi 

JJth-cenlury line engravers in France and one of the this Style niello, OT black 
a e s;l e, “ l “ e work. The original line en- 

gravings are “rubbings” or 
prints taken from the engraved plates before the 
lines were filled with enamel. They were used to judge 
the quality of the design. _ 

The line engraver uses a graver called a “burin, 
which gouges a V-shaped line. The fine shavings along 
the edge of the groove are removed by a scraper. The 
engraver can vary the depth of the groove, and 
thus make the groove print blacker or fainter, as 
he desires. This is in contrast with the raised wood- 
cut lines, which print lines of equal intensity. 

Line engravings are usually made on copper, be- 
cause copper is hard enough to stand the pressure of 
printing and soft enough to be worked by the engraver. 
For a plate the size of this page, the copper should be 
about an eighth of an inch thick. Other metals may 
be used, but only copper, steel, and zinc are used m 
commercial engravings. 

Before the engraver starts to draw’ on the plate, he 
varnishes it to provide a working surface for his penci 
or crayon. As with woodcuts, the engraver draws his 
design directly on the plate, or transfers it from a 
sketch. When the drawing is on the plate, he cuts awaj 
the lines with the burin. The grooves are very shallow, 
and even the slightest scratch w ill print. 



Steel engravings on steel plates are usually pro- 
duced by etching but the graver also is used The 
chief advantage of this process which is employed 
mostly in printing stamps paper money and bonds 
Lps in the larger number of prints that can be made 
from the harder metal and in its dean sharp outlines 
The printing of an engraving is more d fT cult than 


that of a woodcut Great care must be u«td 
the mk into every part of 
the design and then in wip- 
ing clean the rest of the 
j late The ink is rather tl ick 
or stiff and to soften it 
both the ink and the plate 
are heated slightly before 
print ng The special press for 
pnntng engravings operates 
like a clothes wringer Above 
the plate and almost touch 
mg it is a horizontal cjlin 
dcr The bed of the press 
on which the plate is laid 
face up runs on rollers By 
turning a crank the printer 
forces the bed and the cylin 
dcr in opposite directions 
thus exerting great pressure 
This pressure causes the 
edges of the plate to leave a 
mark on the paper, called the 
plate mark 

The honor roll of master 

engravers begins in 15th cen 

tuiy Italy with Mantegna 

and in 16th century Germany * ■ 

with Durer and Holbein 
Mantegna is distinguished for 


A WOODCUT BY A MODERN ARTIST 
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picture Then he takes his etching needle which is 
like an ordinary sewing needle but set in a wooden 
handle and cuts away the ground along the lines 
of the p cture but not the metal tself When the 
complete des gn sho vs against the black ground the 
plate is ready to be etched 
Etching is done by immersing the plate in a shallow 
dish or tray filled w th a mordant (from the French 
to bite ) For this purpose 
various acids arc used pref 
erably a solution of nitric or 
of hydrochloric acid The 
ac d slo ly eats away tl e 
copper in the lines tl us sav 
mg the artist the trouble of 
g uging o t the metal When 
the artist is satisfied that the 
b t n" has gone far eno igl 
he rinses the plate in clear 
water dries it and removes 
the etching ground with tur 
pent ne Print ng an etch ng 
is done in the same manner 
as a line engraving but much 
more depends on the skill and 
taste of the pr ntcr He may 
leave a little mk on parts of 
the plate not etched or he 
may rub one section of the 
plate cleaner than the rest 
thus heigl temng the effect 
Ink del berately left on the 
plate m this way and not a 
part of the design is called 
retroussage 

The earbest known etch 
made on i 


t set Id contrjlt » <b «>• 

the b eki »o4 *hr»b* — o 

1513 by a Swiss art st Urs Graf and within the next 


the strength and sharpness of his burm-cut lines and m aefase of etching became common 

for his classical subjects Durer had a genius for de- > etchers the great names are Albrecht 

tail wYMnnliRnd hv hia Wfolanchnlv which is regarded Jacques Callot Claude Ur 

ram S r Anthony Van Dyck Guido Rem Josd Ribera 
and Salvator Rosa GeneraUy cons dered greatat of 
all etchers is Rembrandt (see Rembrandt) Whether 
consider his landscapes like the famous Three 
Jus dramatc representat ons like Christ 


tail exemplified by his Melancholy which is regarded 
by many as the finest engraved print in existence 
The classical period of line engraving came in the tune 
of Louis XIV At his court arose a school of portrait 
engravers of whom Nanteml Masson Edebnch and 
Pierre Drevet were foremost who combined great 


■ jurevei were loremusi. " . Trw>tJ dramatc represent i. 

lull in rendering character with a marv elous technics . Ag g ^ 0 r the numerous portra ts of r ch 

Proficiency in reproducing the texture of hair lur , nE all ahke are illuminated 


proficiency in reproducing the texture 
“Iks armor and other materials 

m How the Etcher Works 

The word etching comes from the Dutch eLm {u> 
«at) An etching is really an engraving in wh ch the 
design on the metal plate usually copper is eaten 
away by an acid First of all the etcher covers the 
plate carefully smoothed and polished just like one 
w a hne engraving with a ground which is a com 
Pound of beeswax and other substances Whentbe 

ground: ' 


i hard it will res st acid The dry ground ia * ^ could not paint 
smoked over a candle etchers c , 


Mid P«>r old and young all ahke Me illuminated 
^ a power which never fails to pierce to the heart of 
things 

Among laser ck"'"’ 

"at rf W.r»d” J .n bull fighting ( Wh 
“JL famous tor thorn uutincal spirit no less 
maqrna ; Charles Mdiyon 

^A f ndersZorn stand in the first rank of etchers of 
and ^ cobr bllnd and unlike most 

- - J . — 4 o la or water colors He 


•t U transparent and is usually smoked over a 
* flame so that the design will be easily a. times 

On this black surface the etcher lightly pencils t 


tc( ! e j m08t of his plates “any states 
ork *l® £ven or eight until he finally realized the 
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perfection that he sought. The 19th-century French 
painters of the Barbizon school — those who painted at 
the little village of Barbizon on the edge of the Fon- 
tainebleau forest — were also skilled etchers. Among 
them were Theodore Rousseau, Charles Jacque, 
Charles Francois Daubigny, Jean Frangois Millet, 
and Camille Corot. Alphonse Legros, a Frenchman, 
and James MeXeill Whistler, an American, spent 
most of their lives in England. They largely fixed 
the style of English etching m the late ISOO's. Among 
modem American etchers, Joseph Pennell’s work 
shows the trend toward industrial and city scenes. 


WOODCUT BOOKPLATE AND ITS IMPRESSION 




Reynolds Stone, noted 
English engraver, made 
this woodcut. The La- 
psed lettering takes no 
ink, forming a white pat- 
tern on paper. 


Dry-point etchers use no etching ground or acid. 
They cut the line directly into the plate with a metal 
needle that is sometimes tipped with a diamond or 
rub}-. They draw the needle toward them, and as it 
plows the metal it leax es a “burr” of curled shavings 
on each side of the line. In line engraving, this burr 
is scraped away. In dry-point etching, the burr is 
allowed to remain. When inked, the burr imparts 
a warm, velvety line to the impression. This gives 
dry-point etching its distinctive quality. Since the 
burr is delicate and wears down easily, the first im- 
pressions from the plate are the best. 

Mezzotints and Aquatints 

In mezzotint (“half tint”) engraving, the engraver 
first covers the metal plate with small, evenlv dis- 
tributed depressions. He does this with a rocker, a 
curved piece of metal with projecting points. This 
is rocked across the metal until the entire surface 
is roughened. Using a blunt scraper, the engraver 
then scrapes his design on the surface. He works by 
smoothing out or deepening the depressions. Where 
the depressions are entirely erased from an area, the 
paper on the print will remain white, since there is 
nothing on the surface to hold ink. The shallow de- 
pressions print the light tones, and the deeper depres- 
sions reproduce the heavier tones. The engraver thus 
works out a design that can print every gradation 

of tone between black and white. 

Tire best mezzotints were made in England in the 
1700’s. A remarkable group of engravers reproduced 
the paintings of Gainsborough, Sir Joshua Reynolds 
and others by this method. One painter of the time’ 
Joseph Turner, was also an accomplished engraver’ 
He made many landscape studies, using a combination 
of mezzotint and etching techniques. 


Aquatint (“w ater tint”) and stipple were much used 
in the 1700’s and early ISOO’s but are now rarely 
practiced. Aquatinting was popular for reproducing 
watercolors and for making original landscapes. 
Stipple was largely used for portraits. There is one 
main difference between aquatinting and etching. In 
aquatinting, areas that are to leave white space on the 
paper are coated with varnish, or "stopped out,” on 
the ground. This brusbed-on varnish eliminates any 
gradations or shadings within or on the edges of the 
stopped-out areas. Aquatint is often used in combina- 
tion w ith other etching processes. 

In stippling, the plate is covered with an etching 
ground. Then the design is "picked out” in dots with 
needles of various sizes and shapes. The darker por- 
tions of the design are made by larger dots. These 
dots are then bitten (etched) into the copper plate by 
an acid. Delicate gradations in light and shadow can 
be achieved by this method. 

How to Identify Prints 

A relief, usually a woodcut, print has no plate 
mark; that is, the edges of the plate do not indent 
the paper. An intaglio print has a clear, sharp plate 
mark. In a lithograph the plate mark is slight, but 
xou can see it by holding the print horizontally with 
the eye. Although there may be no apparent ridge 
of paper at the edge, the paper will appear to be 
smooth w here the stone or plate has pressed it. 

Another test is to feel the paper. If the ink stands 
out, an engraved plate was probably used. If the ink 
is flat, the plate is a woodcut or a lithograph. Some- 
times these two are hard to distinguish, but usually 
ink used on woodcuts is shiny, while lithographic ink 
looks more or less grayish. 

A close study of the lines themselves will reveal 
the difference between an engraxing and an etching. 
The lines in an engraving x-ary gradually in thickness; 
in an etching they widen or narrow abruptly. In an 
engrax-ing the lines taper gradually at the ends; in 
an etching they stop squarely. In general, if the lines 
are massed, strong, and regular, many of them 
parallel, it is probably an engrax-ing. If the lines look 
free and sketchy it is probably an etching. These 
distinctions are mainly due to the fact that the line 
engraver works on the metal itself and the etcher 
works on the much softer ground. A dry-point etching 
line has the distinctix-e soft edge left by the burr. 

Generally a woodcut line is simpler and broader 
in effect than an engrax r ed line. Its edges are too 
clean to be confused with an etched line. A print 
which is composed of little dots is probably a stipple- 
Aquatints appear flat, with only a few gradations 
of tone or shade, and each of these is separate. In 
mezzotint the tone is rich, xrith delicate gradations 
from light to dark. 

En’ZYMES. Catalysts start chemical reactions or 
control the reaction rate xvifhout being affected tbem- 
selx-es. Enzymes are the catalysts of chemical re- 
actions in lix-ing matter. They play a major role 
in respiration and in the digestion and use of food in 
the bodies of plants and a nim als. 


Enzymes are made in living cells Some of them 
apparently consist entirely of protein Others seem 
to be protein combined with other substances tt list- 
ener the composition, each kind of enzyme has its 
own particular function 

One class of enzymes, caflcd digests c enzymes 
helps plants and animals digest food They are 
present in the digestive systems of plants and am 
raals They help break down foodstuffs into simpler 
forms which the body can absorb They act on pro- 
teins starches, sugars, and fats 
A chemist working in a laboratory can break down 
these same substances m his test tubes To do so 
however, he may have to u»e more heat thin living 
plants and animals could stand or he may have to 
use poisonous acids or alkatis Even with thc«e 
agents, the break-down reactions are slow In the 
digestive systems of plants and animals because of 
the presence of enzymes the reactions tike place 
quickly and efficiently, without great heat and with- 
out 6trong acids or alkalis 

Plyahn is a digestive enzyme in the sabva It 
breaks down the complex molecules of starch into the 
ampler molecules of sugar It is an enzyme of the 
type called amylase' "amyl ’ is from the Latin word 
amylum,” meaning starch, anil 'ase” indicates an 
enzyme Diastase is a vegetable arayla«e which helps 
plants tum starch into sugar Pepsin, an enzyme in 
the stomach, breaks down proteins It is one of 
the eazytnes called proteinoses because they act on 
proteins Bromehn is a proteinase present m pine 
apples The table lists other digestive enzymes 

Enzymes ant j the “Burning" of Food 

Enzymes also help plants and animals to get the 
Oaergy out of food. Energy is freed from digested 
food by oxidation in the individual cells of the 
Plant or animal In this process oxygen (usually 
from air) reacts with molecules of sugar, protein, 
or fat to liberate the energy they contain This kind 
of oxidation is often compared to another kind, or 
jhoary burning If a chemist burns a foodstuff m 
ois laboratory, however, the heat produced is so 
Peat that it would kill living cells In plants and 
>nimals oxidation takes place slowly through a 
ecnea of chemical reactions which release heat and 
energy step by step in small amounts Enzymes make 
“is kind of oxidation possible (See Food, section 
How Different Foods Build Health and Strength ’ ) 
Enzymes enable yeasts and certain bacteria to oxi 
2?® *°°d without the help of oxygen from the air 
foe process is called fermentation Fermentation of 
““gar by yeast was formerly considered to be a single 
ooemxcal reaction catalyzed by one enzyme, tymase 
« is now known to be a senes of reactions involving 
at lmst 13 enzymes (Sec also Respiration ) 

Th« enzymes mentioned are only a few of the scores 
^hich plants and animals make and use Enzymes 
, 6 P a rt m photosynthesis (the making of food by 
plants), germination of seeds manufacture of blood 
ce “ extraction of muscle, and every other vital proc- 
css - To biochemists these catalysts of l'fe present 


fascinating problems No one knows how cells 
enzymes No one entirely understands the structure 
of enzymes Although more than 40 different kinds 
have been separated from living matter as protemhke 
crystals many of the wavs in which enzymes work 
remain a mystery 

Enzymes In Commerce and Industry 
Enzymes are important in a number of businesses 
concerned with food borne enzymes gu on working 
after a fruit has been picked or an animal has been 
butchered Fruitgrowers therefore can pick banan- 
as oranges and other fruits while they are still green 
and let them ripen during shipment to market 
Meat packers can tenderize meat by aging it carefully 
Cheese manufacturers use rennet a digestive enzyme 
prepared from calves stomachs to curdle milk 
The fermentation industries all depend on the ac- 
tion of enzymes since it is the enzymes in yeasts 
and bacteria that accomplish fermentation Among 
the products of these industries are beer wine, 
whisky grain alcohol butyl alcohol (used in making 
lacquers and synthetic rubber) and vinegar The 
industries use cultures of organisms rather than 
crystallized enzymes to cause fermcntalion because 
the latter w oik more slowly (See also \ east, Alcohol ) 


SOME IMPORTANT DIGESTIVE ENZYMES 


Rmyue Source 

Anunopcptidase Intestine 

Amy lops n 
(pancreatic 

amylase) Pancreas 

Broroelin Pineapple 

Carboxypepti 
dase Pancreas 

Cathepa n 
Cellulasa 

Chyinotrypsm Pancreaa 
Diastase 


Acts Upon 
Peptides (amino 
acid compounds) 


(vegetable 

amylase) 

Dipeptidase 

Invert*™ 

Lipase 

Maltese 


Ptyslin 

(salivary 

amylase) 


Seeds malt btarcli 

Intestine Peptides 

Intestine plant cells Sucrose 
Storoaib pancreas 
intestine plant tells Fat 
Widely distribited Maltose 
m animal secretions 
and plants 

Papas a Protein 

Stomach PTote n 

plant cells various Carbohydn 
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Epicte'TUS. In his youth Epictetus, the Greek 
Stoic philosopher, was a slave. His real name is 
unknown; Epictetus means “acquired.” He was born 
in Phrygia about a.d. 60, and when he was a boy he 
became the property of a Roman. In Rome, the slave 
managed to attend lectures on philosophy. After he 
won his freedom, he became a teacher. 

About a.d. 90 Emperor Domitian banished all 
philosophers from Italy. Epictetus went to Nicop- 
olis, in Epirus, where he taught the doctrines of 
Stoicism. His teachings were based on freedom of 
the will, trust in Providence, and obedience to con- 
science. Arrian, his favorite pupil, took down much 
of his philosophy and preserved it in two treatises, 
the ‘Discourses’ and the ‘Handbook’. 

Epstein, Jacob (bom 1SS0). Through his long 
career as a sculptor, Jacob Epstein drew storms of 
criticism. Each new carving in stone or marble was 
greeted with cries of “ugly!” or "deformed!” Grad- 
ually many people would leam to appreciate the rug- 
ged strength of the new work, but the same argument 
began again when Epstein showed his next statue. 

Over the years, however, Epstein won many admirers 
and today Ins place in modern sculpture is assured. ’ 

Epstein also made many portrait busts of well- 
known people. These were modeled in clay, then cast 
in bronze. The busts have been accepted with less 
argument, because Epstein worked to achieve real- 
istic likenesses. Among his famous subjects were 

2, e 7 d ^; Alh( ' rt Einstein, and Winston 
Churchi 11 He also did many charming portrait busts 
of cluldien. (See aho Sculpture.) 

ri 5® SlTu 0 ” 1 v° V ; 10 ’ ISS0 - in *ew ^rk 

Citj s East Side. His schoolteachers, impressed by 
his talent for drawing, did not scold 3 

nun for neglecting other subjects. .'Mexican girl’ 

At 20 he entered the Art Students’ ’ 

League to study drawing and painting, 
boon he turned to sculpture. He 
worked days in a foundry that made 
bronze casts and studied sculptural 
modeling at night. He went abroad to 
study m London and Paris, and in 1905 
he settled in London permanently. 

The next year he married Margaret 
-Dunlop, a Scotswoman, and later he 
became a British subject. The En 
steins had two children. 

His early portrait busts won recog- 
nition, and he was commissioned to 
make IS figures for the outside walls 
of a new public building. When they 
were unveiled, the arguments over En- 
stein’s ability began. Undiscouraged 
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Equinox and Solstice. Twice a year— once about 
March 21 (the vernal equinox) and again about 
September 23 (the autumnal equinox)— the poles of 
the earth are equidistant from the sun, and day 
and night are equally long. The latter fact gives rise 
to the name equinox (from Latin acquits, "equal,” and 
nox, “night”). The equinox does not last an entire 
day and night. It occurs at the exact instant when 
the line of intersection between the planes of the 
earth’s orbit (the ecliptic) and its equator sweeps 
through the centers of the earth and the sun. The 
clock time of this varies according to one’s location 
on the earth. The time varies also from year to 
year because the earth does not complete its journey 
around the sun in an exact number of days, and also 
because of the procession of the equinoxes. Equi- 
noxes and solstices occur about 5 hours 55 minutes 
later each year. The vernal equinox usually comes 
later and later on March 21, then drops back to 
March 20 every leap year, with corresponding times 
for the autumnal equinox and the solstices. 

The solstices (“standing still” of the sun) come 
midway between the equinoxes — the summer sol- 
stice, on June 21 or 22, when the North Pole is 
nearest the sun, and the winter solstice, on December 
21 or 22, when the South Pole is nearest the sun. 
(See also Calendar; Earth; Seasons.) 

ERIC, the Red. About a.d. 9S2 a brawny, red- 
bearded Northman named Eric setsail from the north- 
west coast of Iceland. Eric had killed a neighbor 
in a quarrel and for his crime he was sentenced to 
be banished from Iceland for three years. He was 
intending to sail his Viking craft west to a land that 
he had heard of but had never seen. 

About a hundred years before, a 
mariner named Gunnbjom had been 
blown of! his course from Norway to 
Iceland. Beating his waj' back, he had 
sighted a bleak, snow-covered land. 
Men told tales of Gunnbjom’s dis- 
covery', but no one had returned to 
explore the unknown country. 

Into his long open boat Erie loaded 
his family, his servants, his slaves, 
and a few friends. They took supplies, 
cattle, sheep, and horses. For days 
they sailed through the fog and rough 
water of the North Atlantic. At last 
the east coast of the new land loomed 
up before them. Icebergs and drifting 
sheets of ice barred their landing, so 
they rounded the southern cape of the 
island and found an ice-free shore on 
the west coast. There they beached 


> , o Dll (.LI — i _ . . . i 

fie continued to carve his massive P icture shows only the head tlle west coast. There they beached 

and often grotesque figures. In them J^ol^eS^l^^^ofehave long boat and set foot , 0I i thC H 
he expressed what lie railed n,.. <i- aroused much a e island that Eric named Greenland 


u - -I — ah tag _ F „ -wsiw n 

fie expressed what lie called the “in- aroused much" controversy.' 

timate and deeply human” problems of man. From 
tune to time Epstein drew book illustrations „ j 
painted. In contrast to his sculpture his n etn^ 
are delicate and appealing. ’ P '° tures 


island that Eric named 
(see Greenland). 

Eric and his people found country much like their 
own Iceland. They built houses and bams and raised 
fodder for the livestock. They fished in the ocean 
waters and lived as they had done at home. At the 
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Epigte'TUS. In his youth Epictetus, the Greek 
Stoic philosopher, was a slave. His real name is 
unknown; Epictetus means “acquired.” He was bom 
in Phrygia about a.d. 60, and when he was a boy he 
became the property of a Roman. In Rome, the slave 
managed to attend lectures on philosophy. After he 
won Ills freedom, he became a teacher. 

About a.d. 90 Emperor Domitian banished all 
philosophers from Italy. Epictetus went to Nicop- 
olis, in Epirus, where he taught the doctrines of 
Stoicism. His teachings were based on freedom of 
the will, trust in Providence, and obedience to con- 
science. Arrian, his favorite pupil, took down much 
of his philosophy and preserved it in two treatises, 
the ‘Discourses’ and the ‘Handbook’. 

Epstein, Jacob (born 1SS0). Through his Ion" 
career as a sculptor, Jacob Epstein drew storms ol 
criticism. Each new carving m stone or marble was 
greeted with cries of “ugly!” or “deformed!” Grad- 
ually many people would leam to appreciate the rug- 
ged strength of the new w ork, but the same argument 
began again when Epstein showed his next statue 
Over the years, however, Epstein won many admirers 
and today his place in modem sculpture is assured 

Epstein also made many portrait busts of well- 
known people. These were modeled in clay, then east 
in bronze. The busts have been accepted with less 
argument, because Epstein worked to achieve real- 
istic likenesses. Among his famous subjects were 

rEi5 e T d , Sha , W ; Albert Einstein ’ and Winston 
Church 111 . He also did many charming portrait busts 
of children. ( See aho Sculpture.) 

c^ s ^r\ b r om * ov ; 10 ’ 18S0 > in *ew- Yolk 
City s East Side. His schoolteachers, impressed by 
his talent for drawing, did not scold i 

him for neglecting other subjects. 

At 20 he entered the Art Students’ 

League to study drawing and painting. 

‘■'Oon he turned to sculpture. He 
worked days in a foundry that made 
bronze casts and studied sculptural 
modeling at night. He went abroad to 
study m London and Paris, and in 1905 
e settled in London permanently. 

The next year he married Margaret 
JJunlop, a Scotswoman, and later he 
became a British subject. The Ep- 
steins had two children. 

His early portrait busts won recog- 
nition, and he was commissioned to 
make 18 figures for the outside walls 
of a new public budding. When they 
were unveiled, the arguments over Ep- 
stein’s ability began. Undiscouraged 
he continued to carve his massive 
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EQUINOX and Solstice. Twice a year — once about 
March 21 (the vernal equinox) and again about 
September 23 (the autumnal equinox)— the poles of 
the earth are equidistant from the sun, and day 
and night are equally long. The latter fact gives rise 
to the name equinox (from Latin acquus, “equal,” and 
nox, “night”). The equinox does not last an entire 
day and night. It occurs at the exact instant when 
the line of intersection between the planes of the 
earth’s orbit (the ecliptic) and its equator sweeps 
through the centers of the earth and the sun. The 
clock time of this varies according to one’s location 
on the earth. The time varies also from year to 
year because the earth does not complete its journey 
around the sun in an exact number of days, and also 
because of the procession of the equinoxes. Equi- 
noxes and solstices occur about 5 hours 55 minutes 
later each year. The vernal equinox usually comes 
later and later on March 21, then drops back to 
March 20 every leap year, with corresponding times 
for the autumnal equinox and the solstices. 

The solstices (“standing still” of the sun) come 
midway between the equinoxes — the summer sol- 
stice, on June 21 or 22, when the North Pole is 
nearest the sun, and the winter solstice, on December 
21 or 22, when the South Pole is nearest the sun. 
(See also Calendar; Earth; Seasons.) 

Eric, the Red. About a.d. 9S2 a brawny, red- 
bearded Northman named Eric set sail from the north- 
west coast of Iceland. Eric had killed a neighbor 
in a quarrel and for his crime he was sentenced to 
be banished from Iceland for three years. He was 
intending to sail his Viking craft west to a land that 
he had heard of but had never seen. 

About a hundred years before, a 
mariner named Gunnbjom had been 
blown off his course from Norway to 
Iceland. Beating his way back, he had 
sighted a bleak, snow-covered land. 
Men told tales of Gunnbjom’s dis- 
covery, but no one had returned to 
explore the unknown country. 

Into his long open boat Eric loaded 
Ills family, his servants, his slaves, 
and a few* friends. They took supplies, 
cattle, sheep, and horses. For days 
they sailed through the fog and rough 
w’ater of the North Atlantic. At last 
the east coast of the new land loomed 
up before them. Icebergs and drifting 
sheets of ice barred their landing, so 
rounded the southern cape of the 
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ILL picture shows only the head ^ le west coast. There they beached 
Jacob h Enl d t»^ C l-S fi sure by the long boat and set foot on the huge 
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timate and deeply human” problems of man ’ " 


time to time Epstein drew^book ° h 

painted. In contrast to his sculpture his nirtn^ 
are delicate and appealing. ’ P lct ures 


( see Greenland). 

Eric and his people found country much like their 
own Iceland. Thev built houses and bams and raised 
fodder for the livestock. They fished in the ocean 
waters and lived as they had done at home. At the 
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ERICSSON 

Further inland the 'Northmen found mid pheat 
growing in open fields \mes were heavy with 
sweet berries that could be pressed into wine 
The tall trees in the forests could be cut into 
long timbers Leif and hit men gathered samples 
of all these and returned to their ship Because 
of the bernes Led called the new land Vmland 
( wine land ) 

Today no one Knows exactly where Leif landed 
It may have been along the Gulf of St Lawrence 
or in Nova bootia Many historians believe it 
might have been on the New England coast or 
even farther south On his way back to Green- 
land Leif rescued a number of shipwrecked voy- 
agers For this deed he was called Leif the Lucky 
Leif was the eon of Eric the Red (see Enc 
the Red) He was born in Iceland about the year 
9S0 When Leil was two years old Enc took his 
family to Greenland Like most Northmen Leif 
went to sea as a boy When he was 19 his father 
gave him a ship and Leif voyaged to Newsy 
Norway s Chnstian king Olaf Tryggvesson in 
vited Leif to spend the winter at but court Leif 
did so and in time became ft Christian When 
he set sail for home he took two priests along 
to teach Christianity to the Greenlanders 
Leif was in a hurry to get home so that the 
priests could meet that year s parliament He 
decided to sail without stopping at any of the 
islands that lay between In his haste he got 
off his course and wind and current carried him 
to hi* d scovery of America When he finally got 
home he converted his mother to Christianity, 
and she built the first church in Greenland 
Later Thorfinn Karlsefm an I.elander who 
had marned the widow of Leif s brother, founded 


!* 0/ h„ W>e „ „ le , E „ e , etum d to taUrf . colon, » Vintod W.lto * £»£» I JUJJ 
to persuade others to come and live with him m 
theenland i n 9S6 he returned to Greenland with 

wb. 2t^s*at3ftsr" M ' 

jT U 9 m h ’ stor y 83 tJ>e first European who discovery tf m S 03-1SS9) The Swedish Amer- 
touched the North American continent (see Encson) EbicssoN, Johv GSoy-is 

of what we know about Erie comes from an old lean in , . C0 ^,, rU ction of the ironclad Mon* 
^landic story, the ‘Saga of Enc the Red’ But he was not a 

Through the fog shrouded waters norwa9 he unknown As a boy 

AtKntl c 111 th e year 1000 a Viking ship , thawed a mechanical bent very early 

*«d slowly The captain, young Leif Encson held mS o[d he was a p pren ticed as a 

J at the rudder, while the crew peered anx- When he was i > ^ ^ ^ ^ wa3 w the g we d,=h 
ZVV U 81 « ht of hnd had been d ™v^ereWs excellent military maps won him a 

C kke this for many days The ship, sailing from army ^ ^ obtamed leave to go to London 

r2 a £ Greenland was long overdue to make port rapmwy witfa Jo[LQ Br9lt {i waite he competed 
iutftlly they sighted a coast Leif beaded the ship In P a offered for a steam locomotive by the 
®r shore and soon he and his men were on land for » pros Winchester Railway Company The 
«ew at once that this could not be their barren Liverpool “ rf . howeveri to George Stephenson 
Greenland home for here heavy forests grew close prize was a go Enessoa turned to other ex- 
® the be seh These Norse sea rovers had actually . soo n completed a number of marine 

iT 1 const ^ North America Although they !>«“«*■ » bw]t a new kind of naval engine 
Z* ot know it they were probably the first white Jo ^ pl9ce d below the water line and won 

to Set foot on the American mainland ** 
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JOHN ERICSSON 



As the designer of the Monitor, 
Ericsson ranks as one of the 
great shipbuilders in history. 


a prize of S20,000 from the British admiralty for the 
invention of a screw propeller. In 1S38 he designed 
the engines and propeller used by the first vessels to 
cross the Atlantic in regular steamship service. 

The United States government ordered an iron ves- 
sel at a British shipyard to be fitted with his screw 
and engines. Ericsson followed the ship across the 
Atlantic and established himself in New York in 1839 
as a shipbuilder. Finally his inventions brought 
him a large fortune. His most notable achievement 
was building the Moni- 
tor, called at first an 
iron-clad “cheese- 
box on a raft.” The 
ship and its revolving 
gun turret revolution- 
ized naval construc- 
tion. Later he worked 
with torpedoes and 
solar-heat motors. 

Ericsson became an 
American citizen in 
1848. When he died in 
18S9, a United States 
warship took his body 
to Sweden for burial. 

ERIE, lake. The shallowest and stormiest of the 
Great Lakes is Lake Erie. So many ships w ere wrecked 
on it in past times that it has been called ‘‘the marine 
graveyard of the inland seas.” The surface is 572 
feet above sea level and the greatest depth is only 
210 feet. The lake is fourth in size among the five 
Great lakes. Its length is 241 miles and its area 
is about 9,940 square miles. 

Despite its small size, Erie has four of the seven 
major lake ports. Detroit stands at the west where the 
Detroit River, Lake St. Clair, and the St. Clair 
River enter from Lake Huron. Buffalo is at the east 
where Lake Erie empties over Niagara Falls into 
Lake Ontario Other important Lake Erie ports are 
Cleveland and Toledo, on the Ohio shore. Ships can 
pass between Lake Erie and Lake Ontario through the 
H elland Ship Canal (see Welland Ship Canal). Major 
cargoes on Lake Erie vessels are iron ore and coal. 
also Great Lakes.) 

Lake Ene was the scene of an important naval bat- 

p® “ nr^ ar w f 1S1 . 2 „ 0iTs!lore of Sandusky, Ohio, 
Com. Oliver Hazard Perry beat the British in a 
decisive engagement on Sept. 10, 1813 (see Pern-). 
Erie, Pa. Fust, cargoes of fur, and then of grain, 
fish, pulpu ood, coal, and non ore made Erie one of the 
busiest of the Great Lakes ports. Today it ships and 
receives mi lions of tons a year, much of it iron ore 
for the steel mills of its own and the Pittsburgh indus- 
tnal areas. & 

The curving 7-mile-long Presque Isle Peninsula 
shelters Ene s harbor Back of the city stretch miles 
of gently rolling farmland. The city, modeled upon 
the plan of W ashington, D.C, enjoys a spaciousness 
unusual in an industrial center. Erie’s factories make 
electnc locomotives, electrical equipment, hospital 


supplies, steam engines, various metal articles, rubber 
goods, paper, and clothing. 

Points of interest in Erie include the Old Customs 
House, erected in 1S39, now the county historical 
society headquarters. Commodore Oliver Hazard 
Perry’s flagship, the Niagara, for the battle of Lake 
Erie in the W’ar of 1812, is preserved as a memorial. 
Presque Isle Peninsula is one of the state’s most pop- 
ular parks. Erie is the seat of two Roman Catholic 
colleges for women and a college for men. 

Before the Revolution, the French and British in 
turn held the Presque Isle harbor. Connecticut, New 
York, and Massachusetts claimed a triangular area 
that included it. These states gave up their claims 
to the national government, and in 1792 the govern- 
ment sold the area to Pennsylvania to provide that 
state with a Great Lakes port. Erie was settled in 
1795 and named for the Erie Indians. In 1803 the 
village became the seat of the newly formed Erie 
County, and in 1805 it was incorporated as a borough. 
Erie grew slowly. Its early industry produced lumber, 
flour, bricks, and foundry products. Completion of 
the Erie and Pittsburgh Canal in 1844 brought heavy 
traffic to its ports. Erie was incorporated as a city in 
1851. Its government is the commission form. (See 
also Pennsylvania; Pittsburgh.) Population (1950 
census), 130, S03. 

Ermine. A quick, restless, brave, and bloodthirsty 
little animal is this member of the weasel family, 
related to the mink. It has a slender body, about ten 
inches long, and short legs. It runs swiftly and climbs 
and swims well. From its home among rocks, it slips 
out to attack birds, rats, mice, and chickens, sucking 
the blood of its prey. It is found in Europe as far 
south as the Alps and in Asia and North America. 

The ermine is valued chiefly for its fur. In summer 
this is reddish-brown above and yellowish-white 
underneath and the animal is then often called the 
“stoat.” In winter the fur changes to a beautiful 
white, except the tail, which has a black tip. The 
ermine fur used in trade is the white fur with the 
black tips inserted in regular order. This was formerly 
used in the linings of the robes of kings and queens 
and is still used for the robes of judges in England. 
The best ermine furs are imported from Siberia, 
Lapland, and the Hudson Bay territories. 

Scientific name of European ermine, Muslda 
enninea; of important North American species, 
Mttslela ticognani and Muslda noveboracensis. 


GROWER OF THE “ROYAL ERMINE” 



From this little weasellike animal comes one of the c -s'l-r ^ 
‘urs. Its coat changes color with the seasons, but the win 
“winter coat*’ Is preferred. 
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Ho w ESKIMOS Live in Their ARCTIC Homeland 

ESKIMOS Scattered across 
*** the vast northern part of 
North America d v ell t! e Es 
kimos a cheerf il sturdy 
copper-dunned people They 
live m a land that is lirge- 
ly mid and unsettle! for 
most other people fear tie 
cold of the long dirk Arc 
t c winters But the Fskimos 
are able to make themselves 
so comfortable in the Arct c 
that tley like winter better 
than summer 

They kill the an raals and 
fishof Arcticwatersan t bn Is 
for food They make warm 
clothes from the hides They 
fash on Bnug houses from 
earth rocks driftwood skins 
and sometimes snow T1 ey 
travel sv ftly over ice snov Thxfan yoio ••mUadEi 
or frozen pound on sledges 
drawn by dogs 

Only about 40 000 Eskimos 1 ve in all their immense 
homeland It stretches \\e«t\ ur 1 from Greenland 
across Labrador nortl era Canada and its Arctic is- 
lands the Alaskan coast and into A. la s northeast 
? benan coast The northern mo t Ed imo 1 omes are 
on islands deep within the Arct c Circle i here the 

sun does not shine for two or three months n vinter , 

and never leaves tl e sky for an equal t me in summer wear an under su t of car bou sKrn w itn tne lurturoea 
(see Arct c Regions) They also live as far south as the to vard the body and deerskn inner ^boots TW' rt 
latitude of Scotland There are wide differences in stretches up to make a hood o er the head in w nter 









1 elp from the wh te man s wares They are able to 
get and make everyth ng they need n a land too cold 
to gro v vegetables and gra ns for fon 1 or t ees for 
fuel and build ng materials 

Tl eyspendtl e rl vesmovwgaboutwiththeseasons 
in search of \ anous k nds of game They keep \ arm in 
cloth Dg the omen make from an mal skins They 
wear an under su t of car bou skin w ith the fur turned 


the kinds of land and cl mate over the vast area from 
the treeless northern tundra to the fringes of the ever 
peen forests in the south The lives and customs of 
the Eskimos also differ from place to place s nee 
they use what the land affords in making a living 
In recent decades the pres 
'nee of wh te settlements 
have led to other changps in 
Eskimo ways Some have 
"•oved to towns where they 
*otk at the same trades eat 
the same foods and wear the 
Mme kind of clothes as their 
Jthte neighbors Even the 
“lint ng Eskimos of the wil 
uprness also like to u e rifles 
»\es knives needles tent 
«anvas and a few other fac 
">ry products 


Along the Arctic coast 
tattered bands of huntng 
f-skunog Uve much as the r 
forefathers dd with little 


the hunter vears an outer coat a: 
t mes made of polar bcarsk n vith h gh sealskin boots 
and fur m ttens An entre caribou outfit neghs 
less than ten pounds This is 1 ghter than the heavy 
w oolen garments w hite men w ear The skm garments 


* wiNTFR HOME MADE OF SNOW BLOCKS 



ESKIMOS 

hold the body’s warmth and keep 
out the biting Arctic winds. 

Many Eskimos build dome- 
shaped winter homes of sod, rock, 
and driftwood. They call these 
and other buildings igloos. The 
family creeps on hands and knees 
through a low, dark tunnel to en- 
ter their home. This hallway 
breaks the force of the wind and 
keeps heat from escaping. The 
door may be a flap of caribou hide. 

The igloo’s one room is about 
30 feet across and 10 feet high. 

A platform covered with caribou 
skins makes a sleeping bench. The 
room has a ventilating hole at the 
top and perhaps a window of 
transparent seal intestine A soft 
cover of loose snow helps to in- 
sulate the igloo. 

Food and Cooking 

The lamp gives light and also 
serves as a cooking stove. It is a 
basin shaped from soapstone and 
filled with whale, walrus, or seal 
fat. Wicks of moss give off heat 
as well as a soft, yellowish light. 

The family sits in a circle on the floor to eat the din- 
ner of boiled seal, caribou, or fish. Breakfast, served 
in a hurry before the hunters depart, may be raw, frozen 
fish or meat. They wa«h down their meals with hot tea 
and ice-cold water. They have no fruit, vegetables, 
or milk. Yet by eating plenty of fresh meat and fish 
they get enough vitamins to avoid the scurvy which 
has plagued polar explorers. For dessert they may 
have Eskimo ‘‘ice 
cream.’ ’ This is frozen 
caribou fat shaved 
fine and creamed 
with oil. Another 
treat is seal or 
whale fat, called 
blubber. They eat it 
as we do butter or 
bacon. 

After dinner the 
one-room igloo be- 
comes a bedroom. 

Family and guests 
curl up on the floor or 
sleeping bench and 
go to sleep. 

Making Clothing 
and Weapons 

They have plenty 
to keep them busy 
during their waking 
hours. The women 
dress animal skins 
and make the cloth- 


ing for the family. They are skill- 
ful furriers and sometimes trim 
the garments with contrasting 
furs, fringe, or beads. They sew 
bird skins together to make sum- 
mer garments. They may sew 
with bone needles, using sinew 
for thread, or get steel needles, 
cotton thread, scissors, and knives 
at a trading post. 

The men make boats, sledges, 
snowshoes, and some of their wea- 
pons. Most of them have come to 
depend on rifles from a trading 
post for hunting. With this wea- 
pon, they can supply more food 
and skins for family use and meat 
for the hungry dog teams. 
Winter Tratel and Hunting 
In winter the Eskimo travels on 
a dog sledge, or komalik. He 
lashes together slats of driftwood 
and crosspieces of bone to make a 
light yet sturdy frame. The sledge 
rests on runners of walrus ivory. 
On the trip, he may spray water 
on them. The ice makes them 
glide more easily. The sledge is 
pulled by a team of dogs, guided by a well-trained 
lead dog. Such a team can haul a hundred pounds or 
more to each dog. The driver may sit on the sledge or 
trot beside it. Sometimes a member of the party runs 
ahead to encourage the team. 

When the Eskimos go on hunting trips, they often 
build temporary igloos from blocks of snow. These 
houses are warm because the air in the snow makes it 

a first-rate insulat- 
ing material. 

The hunters push 
far out on the thick 
ice that covers the 
sea to get a lumber- 
ing polar bear or a 
fat walrus. They val- 
ue the walrus for its 
meat and its ivon 
tusks. They make 
harness from its 
tough hide and bum 
its oil in lamps. The 
chief game along most 
of the Arctic coast is 
the seal. The hunter 
sits patiently for sev- 
eral hours at an air 
hole in the ice wait- 
ing for a seal to come 
up to breathe.. Then 
be stabs it vrith a* 5 
sharp-tipped har- 
poon (see Seal). 
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HARPOON POISED FOR THE KILL 



REINDEER GRAZING THE ALASKAN TUNDRA 



he-ds ,5 j? 3 ! A? T s ,l; a ani Canada now make their living bv tending 
* the one shown above. These swift animals provide 

the herdsmen with mnk, meat, and hides for clothing. 




Esk moa often set a line of dressed to keep out the arctic cold 
traps far out over the snowy 
countryside They must visit 
these traps regularly When 
they find a fox trapped they 
qu cfcfy skin it and carry the 
furs back home to be cleaned 
snd dr ed In the spring they 
take the pelts to tl e trad ng 
post to exchange them for tea 
flour sugar rifle cartridges 
doth and other suppl es 
Spring Hunting 
in the Arctic 

The long dajs of spring and 
summer find the Eskimos l unt- 
ing and fishing cont nually to 
store up food and get enough 
skins for new clothing The 
"inter house leaks in the spring 
t* ns and becomes uncomfort- 
able The family moves into 
the summer tent which they 
"ill carry with them as they 
moie to the rivers to fish or 
follow the feeding caribou 
They make the tent or tuptk 
cover from caribou skins or 
from canvas bought at the 
trad ng post They stretch it 
over driftwood poles 

Traveling is dfficult after 
the summer thaw The top 
Wyer of ground is spongy mud 
“y and full of pools for the 
*ub8o 1 stays frozen Mosqui 
toes and other insects swarm v ! 

wm the soggy earth and make y L 

Wc miserable for people and ^ 
animals But the faat^groving 


"ncii me r,sitimo3 01 an area 
ftear that a herd of caribou has 
“fen seen migrating to the Bummer feed ng grounds 
the families pack their belongings and set off on 
the hunt The women and children help by surround 
tog the c&nbou and herding them into a deep r >arro w 



ESKIMOS 

The hunters kill the whale 
w th a harpoon a long spear 
I like weapon with a detachable 
steel point A drag and an in 
fluted seal=k n bag hang on tl e 
harpoon They help exhaust the 
wounded whale After it dies 
the bag floats on the water to 
mark the whale a location 
When the men go out on the 
1 sea to hunt walrus or seal 
they use a waterproof canoe 
called a kayak made of seal 
skin stretched tight over a 
bone framework The ent e 
boat is decked over with hide 
except a c rcular cockpit in the 
center There the hunter laces 
himself in with a sk n apron 
Even if upset a kayak wall not 
ship water and the hunter can 
qu ckly right it with his pad 
die (see Canoes) 

Netting Birds and 
Trapping Fish 

Some Eskimo groups hunt 
the birds that m grate north to 
feed during the long Arctic 
summer days They gather 
eggs from the nests and catch 
birds m homemade nets They 
may store the eggs in under 
ground ceboxes for winter 
use The women make bird 
skins into garments or 1 ne 
winter jacket hoods with them 
When the ice melts m Bum 
mer the Eskimos fish near the 
rivers mouths They build 
stone burners upstream and 
partial barriers downstream 
After the fish swim into the 
trap the Eskimos dose the 
lower barriers Now they can 
eas ly spear the fish caught in 
the ponds In some places Eskimos seme fish with 
nets They also fish through the ice m winter 
An Eskimo Dance 

After a hunt the women prepare a feast of caribou 


■ng the caribou and herding them into a deep r ‘^°" , k rois ted ov er fires of drift vood Everyone eats 

'*% The „„ ,„ d boys steal ,n lor the MI U*y dmta J mth h , ,„ od , U t*r 

f -kin the dear) rut. them un They hang heartiij uw,, , 


Jfan the dead animals and cut them up They hang D je sm^teU stor es or dance 

the meat on racks to dry The women clean the skms P«op^ a ma de of skins stretched over 
. wooden hoop to-d 


' on racks to dry The women « 
tad start making the new winter clothing 
When the ice breaks up in the bays and inlets a 
band may g0 out on a whale hunt They have only 
erude weapons and light boats and so they 
great skill and care to avoid being upset and kiued 
7 the huge animals A whaling party of el 8 ht 
7> ndes in the bg open boat called a rnnioA «® 
«wng well balanced frame is made from spruce drift- 
Ro °d and it is covered with whale skin 


squaTshoulder to shoulder in a t ght circle while the 
men reebne Dear by All sing a monotonous chant and 
*nsv to and fro to the drum beats 

The People of the Far North 

Esk moa are short to medium tall and stocky with 
. i , mart hair black eyes and skin about the 
Sr X £ of the Chmese ot other M “* ptad fo5k 
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They are closely related to the natives (called Aleuts) 
of the Aleutian Islands off the Alaska coast. Scien- 
tists believe they belong to the same racial group as 
the American Indians. The name Eskimo was given 
them by their Indian neighbors to the south. It 
means “eaters of ran flesh ” Their own name for 
themselves is Innuil. It means “men” or “people.” 

Eskimos learn readily and show marked intelligence 
in imitating the wajs of the white man. They are 
cheerful and merry, fond of music, and friendly to 
strangers. The}’ have learned the custom of hand- 
shaking from the white man, and they consider a 
handshake a sign of long friendship. Among them- 
selves, Eskimos usually rub noses to show affection. 
They take good care of the aged and the children, 
especially the boys, who grow up to be the family 
heads and the chief food providers. 

Their villages are small, with from 25 to 20 0 in- 
habitants. Eskimos have no tnbal chief and no form 
of government. Sometimes all the people of one tribe 
will be found living in a community igloo. Food and 
shelter are considered the property of the group. 
Only articles obtained fiom the white man are looked 
upon as personal possesions, and even these items 
are usually shared with the less prosperous. Warfare 
and stealing are almost unknown to them. An unde- 
sirable cliaiacter is punished only with the unanimous 
consent of the tribe or group. Such penalties are 
usually administered by the nearest of kin to avoid 
future blood feuds between families. 

Eskimo Language and Religion 

Scientists belieie that the Eskimo language is a 
distant blanch of the Ural-Altaic tongue. The speech 
has a deep gutteral sound with an irregular rhythm. 
The Eskimo must have a vocabulary of about 
10,000 words. Each word has its own exact meaning, 
and the word forms are changed (inflected) to 
fit their use in sen- 
tences. 

For years their 
only form of written 
communication was 
picture writing. But 
about 1900 an Angli- 
can missionary, Rev. 

E. J. Peck, introduced 
a system of writing 
somewhat like short- 
hand. Each symbol 
represented a sylla- 
ble. A form of pidgin 
English, employing 
both Eskimo and 
English W’ords, is 
spoken at many trad- 
ing posts. But from 
missionaries and gov- 
ernment schools more 
and more American 
Eskimos are learning 
the English language. 


Through the efforts of missionaries many Eskimos 
in west Greenland, Labrador, and southern Alaska 
have adopted Christianity. But some isolated tribes 
still follow taboos dedicated to spirits that are sup- 
posed to rule all nature. These unwritten religious 
laws take many forms. Some tribes will not break a 
bone from a wolf. Others believe that if a woman 
eats eggs she will be unable to bear children. To help 
them observe the various taboos, many Eskimos wear 
a fish heart and bits of fur in a charm bag around 
their necks (see Magic). Religious rituals are con- 
ducted by a tribal medicine man or shaman, called 
an angakok. He recommends the best time for fishing 
and hunting, hears confessions of broken taboos, and 
cares for the sick and injured. 

Early History of the Eskimo 

Anthropologists believe that the Eskimos migrated 
from Siberia to Not th America by way of the Bering 
Strait and Aleutian Islands more than two thousand 
years ago. They gradually spread eastward until 
many tribes settled in Labrador and Greenland. A 
few, called “Caribou Eskimos” or Padlei (“away from 
the sea”) located in the interior of Canada west of 
Hudson Bay. There they lived much like the Indians 
of the Great Plains. But most tribes hugged the tree- 
less shores of the Arctic Ocean, for this body of water 
supplied most of the necessities of life — hunting 
grounds for seal and whale, fuel from driftwood 
washed up along its coast, and drinking water 
from fresh ice floes. 

When the white man began to settle in the Arctic 
the Eskimos could contribute little to the new civ- 
ilization. But they did give much-needed assistance 
to the early explorers. They served as guides, helped 
build shelters, and taught the whites how to kill 
seal and caribou. The most successful explorers, 
notably Stefansson and Peary, conquered the Arctic 


THE END OF A SUCCESSFUL CHASE 



The hunted Sf rt ? h lacd!n E a dead polar bear on an ice fioe in the Arctic Ocean near _A1 
Aae HU ters pursued the bear in kayaks and killed it with bow and arrows. The sealskin bag 
to one of the arrows kept the bear afloat until the men could land it. 
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by ‘going native” anti Jiv- 
ing oil the land exactly as 
the Eskimos did 

The Influence 
of the White Man 
Scientists believe that at 
one time the Eskimos num- 
bered almost 100 000 But 
the bleak shores of the Arc- 
tic Ocean could not sustain 
to Iirge a population living 
under primitive conditions 
In years when game was 
scarce famine swept the 
land, killing thousands. 

Many others died from epi- 
demics of measles, influ- 
enza, and smallpox 
The steady decline in 
population ended only when 
the white man came to their 
aid The Canadian govern- 
ment and the United States 
Office of Indian Affairs in 
Alatka built hospitals and 
furnished nurses, doctors, 
and teachers Some tribes 
gave up their nomadic life to become pastoral people 
They lived off herds of reindeer provided by the gov* 
eminent Others settled in villages that grew up 


ATTENDING SCHOOL IN THE FAR NORTH 

m 



It was the work of Dr Zamenhov, a Russian physi 
cian and scholar _^ho presented it to the public in 


1837 the name Esperanto coming from the Spanish 

G££aHS55S s*c»Se«53r 


themselves, made trinkets for tourists, and hired 
out as laboren* to their white neighbors Their chil- 
dren go to government schools, attend Christian 
churches, and wear clothes pun.' ’ * 

P°'t or village store Many now 
wnbe to newspapers 
in Greenland too Eskimos have changed under the 


cial to any one of them The grammar is very simple, 
and many students have mastered Esperanto in a 
few months About 200 periodicals wid some thou- 


ial lingual founds. 


Clothes purchased at tbetauhng ^^^books ba ve been printed m Esperanto Ifere 

■ Many now own radios and sub- from a poem by its founder, with au 

«“*tu ™ Eskimos have changed under the /am j- 

influence of Western civilisation They have inter* a m£u> 

Komprmanle unu Jo ahan 
la popolv font w kmKa j° 
lino granian rondo* jam- 

-- — uauen auu d~.c~.-i — fiance lJthe Tear 1571 that the first * essay was 

Eskimos are essential to the development of tne rr , ^ de ironta g0?] a cultured French 

«ctic ( Sf e Arctic Regions) They are able to endure wmien n bred there to forget the cares of 
comfortably the ngors of the climate m the Far E world and to read and meditate m quiet 

f-orth Their age-old skill at fishing, hunting, and the busy , > and ‘ clanfv 


mamed with Europeans until about half of them now 
possess Borne white blood They have learned to grow 
potatoes and other root crops during the short Arctic 
summer Many work in cryolite mines and others 
have become traders and storekeepers 


fus memories and ‘ clarify 


Hpng provides fish products and valuable turn £ ‘ter® > fed him to write He called Ithe tittle 
■or world markets Eskimos also contribute a labor tus ren at this time and published ir 

• • J^s -meaning attempt, or 

The term essay, which was soon adopted in Eng 
I STSmwS ft»t author u merely MfW 
*”* to.»“£ ut hand, ml M treelmg >• •**»► 


"«r«l markets Eskimos also eoninuu~ » . . - - be began at tnis time !■ 

,tt PpIy for working Arctic mines, building towns, and ^ — meaning attempts 

«ttmg U p weatherstations and airfields ‘ 

Esperanto Many attempts have been made to 
jaunt a new universal language to serve the r,, " T ' / ’ se 


Latin served m the Middle Ages Volapuk, «P°j '*52* is giving a short comment rather than 
S’* »as gi ve n to the world in 1879 by Joharm formal discussion as m a treatise 

trtin ScWeyer, a German priest, attained a measu * ‘ monograph ” , t ,> j 

JfjWW^ hut, when its triumph seemed assured, the 


-pension arose among the leaders , umvtaizpe. ana inaeeu io » : “ _ " , • v 

(| Meanwhile however, Esperanto was developed and ^f5^’ h6 rev eals it to us that makes a good essay 

11 toon outstripped all other artificial languages. e 0Qa - v 


, and indeed it is mainly the author's per- 
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ESSAY 

Unlike the novel or the short story or the drama, the 
essay does not aim primarily to create characters and 
through them to tell a story. It speaks directly to the 
reader, giving the author’s views on customs or hap- 
penings or people, on art, on books, or on life in gen- 
eral. It may teach, argue, persuade, arouse emotion, 
or merely amuse. Its subject may be almost any- 
thing, from ‘Easter Bonnets’ to 'Grand Opera’. 

Though French in origin, the essay form appealed 
especially to the English. After Montaigne, an 
Englishman, Lord Bacon, was the next great writer 
of essays. He called his essays “certain brief notes 
set down rather significantly than curiously and 
spoke of them also as “dispersed meditations.” As a 
matter of fact, his essays are very compact and writ- 
ten with painstaking care. They are somewhat more 
formal and less personal than those of Montaigne. 

When magazines and newspapers began to be pub- 
lished, the essay became especially popular. In two 
periodicals, published in London in the beginning of 
the 18th century, called The Taller and The Spec- 
tator, Addison and Steele wrote essays commenting 
on the life of the time, the most famous being the 
Roger de Coverley papers. 

Then in the 19th century came one of the most de- 
lightful of essayists — Charles Lamb, who, though he 
hid under the pen name of “Elia,” revealed his 
whimsical lovable personality as few writers have 
done. His humorous ' Dissertation on Roast Pig’ and 
his tender and pathetic ‘Dream Children’ are inimit- 
able. At about the same time Macaulay wrote essays 
of a very different type. They are very carefully 
organized and noted for the clearness of their style 
and the splendor of their diction. Macaulay’s essays, 
that on Milton for example, may be taken as typical 
of the formal essay, as Lamb’s ‘Essays of Elia’ are 
representative of the familiar or informal essay. 

Of the essayists who followed, some leaned more 
toward one type and some toward the other, but each 
wrote in his own way. Hazlitt, Carlyle, Ruskin, 
Thackeray, Matthew Arnold, and Stevenson are 
among the greatest essayists in England. In America 
Washington Irving in his ‘Sketch Book’ and Oliver 
Wendell Holmes in his ‘Autocrat of the Breakfast 
Table’ used the essay form with great success, and 
Emerson’s ethical essays became especially famous. 

Today we meet a form of the essay every day in the 
editorials of the daily newspapers, while in our maga- 
zines the essay still occupies a prominent place and 
for some readers has a stronger appeal than the more 
exciting short story. ( See Writing.) 

ESSEN, Geruan-t. In peace and in war, the city of 
Essen supplied Germany’s demands for the products 
of iron and steel. Situated in the valley of the Ruhr 
River, which gives its name to northwest Germany’s 
mighty industrial and mining region, it became in the 
19th century' the Ruhr’s chief city. 

From mines beneath Essen and from the Ruhr Val- 
ley' all around came the coal that provided fuel for the 
city's many mills and factories. A canal gave the city 


access to the Rhine. Railways, air lines, and high- 
way’s provided additional transportation. 

A Benedictine abbess, Hedwig, established Essen in 
the 10th century. Until 1803, when it came under the 
control of Prussia, the town was governed by the re- 
ligious order. During all these 800 years it remained 
small and little known. 

Then, around 1810, Friedrich Krupp set up a forge 
in the town. With three workmen he began to make 
tools for craftsmen who lived nearby. Long before the 
end of the century, the Krupp works employed thou- 
sands and were known the world over. From them, 
and from other factories of Essen, came armaments, 
milway cars, engines, ship frames, and farm tools. 

To house Essen’s rapidly’ growing population, com- 
munities of homes for workers were built in the city 
and its suburbs. By' the time of the second World 
War, it had become a major city. As Germany’s chief 
arsenal, it was bombed repeatedly in the war. Ameri- 
can forces took it in April 1945. The Krupp works, 
covering 20 square miles, were heavily damaged; but 
after the war they were largely restored to produce 
civilian goods. Population (1950 census), 005,411. 
Estates- GENERAL. When Philip the Fair of 
France needed help in his struggle with the pope in 
1302, he called together representatives of the nobles, 
of the clergy', and of the townsmen of France, the 
three estates or classes, in order to gain their aid. 
Although there were meetings of similar partial groups 
in the preceding ten years, this date may' be taken as 
the first meeting of the Estates-General of France, 
which in the beginning corresponded roughly to the 
Parliament of England, not yet 50 years old. 

The French monarchy was more firmly fixed in 
power by the unfailing succession of the Capetian line, 
and the Estates-General never gained the right to 
make laws as the English Parliament did. The three 
estates never fused and the lower or third estate 
always lacked that leadership from the upper classes 
which the lower clergy' and barons gave the Commons 
in England. Neither was there in France that tradi- 
tion and practice of local self-government which pre- 
vailed in England. During the Hundred Tears War 

(1337-1453) the Estates-General could frequently 
force the king to do as it wished by refusing him money 
to carry on the struggle, but it as often forfeited public 
respect by favoring civil strife or even by allying 
itself with the English invaders. Near the clo=e o 
the war (1439) it granted a land tax, the faiffe, from 
which the nobles were exempted. This favored an 
powerful class no longer had a good reason, as did the 
barons of England, for allying themselves with me 
Commons, and there was therefore no opposition 
when the king chose to consider such grants perpetual. 
As a result the king became independent. He ha 
plenty of revenue, he had a standing army, he doim 
nated the clergy and dispensed favors to the nobles, 
and so had little need of the Estates-General. _*- uc " 
cessive kings and great ministers found its oppostio 
to royal power increasingly easy to break. 
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For 175 years (1614-1789) the representatives of 
the three estates were not summoned to consider the 
affairs of the kingdom But in 1789 the treasury was 
empty, and Louis XVI was forced os a last resort to 
call this almost forgotten body together again When 
it met, May 5, 17S9, the representatives of the third 
estate, equal in numbers to the other two, refused to 
vote accor din g to the old method, each estate casting 
one vote They insisted on voting as individuals 
Led by the bolder spirits they declared themseh es the 


National Assembly, and on June 20, 1789 they took 
the famous Tennis Court ’ oath not to disperse untd 
they had given France a constitution This bold 
attitude showed clearly that a revolution was at hand 
(See French Revolution ) 

The name estates-general was not uncommon m medieval 
Europe In Spam there were four estates or classes in the 
assembly In Holland the name States-Genersl is stilt 
applied to the legislative body of that kingdom It is 
composed of two bouses the upper elected by the provincial 
assemblies and the lower chosen by the people 


The JEWISH MAIDEN who Became QUEEN of PERSIA 


E STHER In a beautiful Bible story we are told 
how the mighty king Ahasuerus of Persia chose 
from among all tho maidens in his kingdom the one be 
deemed fatre't to be his queen This was a Jewish 
maiden named Esther, although the king knew not 
a ho were her people or her kindred Her father and 
mother were dead and she had been reared by her 
cousin Mordecai. 

But Bhortly after Esther became queen, a great to- 
aster threatened her people A haughty man named 
Haman had been raised to the highest office in the 
kingdom, and he demanded that all should bow down 
before him Mordecai refused to bow down and lor 
this Haman hated him bo that he wished to destroy 
not only Mordecai him«elf but all the Jews The tog 
allowed Haman to do what was good in his own sight 
and the wicked officer issued a decree that on a certain 
day all the Jews, young and old, throughout the king- 
dom should be destroyed , 

When Mordecai heard the dreadful news be begged 
Esther to intercede with the king Esther dared no 
approach the king, for there was a Persian law 'that 
anyone who entered the presence of the king wit ou 
being called must die unless the king showed mercy 
by holding out his golden scepter But at last Unk- 
ing that she may have been raised to her high sta 
for the very purpose of saving her people, she sal i, 
I will go in unto the king and if I perish, I 
Clad in her royal robes, Esther approached the 
king s inner court Ahasuerus, seated on to t . 
was bo moved at Bight of her that he held 
golden scepter and bade ber approach " 
thou Queen Esther?’ he asked “What is thy _ 
quest? It shall be given thee even to thebaUo! tne 
kingdom ” Esther’s only request was that he 
Haman should come that day to a banquet that Bn 
bad prepared for them When they were banquetmg, 
the king again asked Esther if she had any 9 
and she asked the king and Haman to come >■* 
tomorrow to the banquet, and then she wo 
king what the desired of him 

Haman Has a Callows Built . . 

Haman was very much elated at being 

toth th. long q«K» B “‘ " ‘S 
Mordecai, he was so filled with wrath, that he cause 
a gallows to be made on which to hang him 


jtoumc V 

Now Borne time before this, Mordecai, as he sat at 
the palace gate, had chanced to overhear two of the 
royal chamberlains plottmg against the long s life 
He told Esther and she warned the king Thus the 
king a life was saved and so it was written m the book 
of records The mght before the second banquet, 
the king could not sleep, bo he called his attendants to 
read to him from the records And they read 1 how 
Mordecai the Jew had saved the king’s We What 
honor has been done to Mordecai for this? asked the 
u, '‘Nothing has been done for him,’ was the 
reply While they were speaking Haman came into 
the outer court He wished to ask the king to hang 
Mordecai on the gallows that he bad prepared The 
king bade him come in and said to him, What stol 
be done unto the man whom the king debghteth to 
honor? ’ Then Haman thought tohmiself, I am the 
man whom the king wishes to honor," and he replied, 
mEmSbwi whom the king dehghteth to honor be 
arrayed in the royal apparel and the royalcrownbe 
"Tunon to head, and let him be placed on the king s 
nlTree and let one of the long s most noble prmces 
through the city and proclaim before him, 

!£L*SST5 Si. t» o» wb.» «» w 

Hip kmc “Make haste and take the 
“3 tod... «v,» to Mordecai 

apparel as uro was forced to array the 

*. he J( ", r- Jm the togsrobes and lead him through 

despised Jewm the tog ^ „ Thu3 £hall It be 

the c * ty ’ the tog dehghteth to honor ’’ 
done to the ma ^ hea “ ey w f re at the banquet, the 
, Esther as before,' What is thy Petition? 

^.fshSte performed even unto the > half of the 
and it ehall J>® Qu ee n Esther said,' If I have found 
kingdom Then ^ y We and that of 

favor m K^a?e to be slam " "Who is he that 
m y people, for ( king And Esther an- 

“ the wicked H ““ n 1 ” The 
gwered. Our enemy went mto tbe pa lace gar- 

b “ g rf thTservants showed him the gallows 

den, and one “ .*? ,, {gt Mordecai “ Hang Haman 
that Haman had budt lor jv ^ ^ Eo they 

BdtoS ttol be tod prepared 
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Moidecai was raised to the highest office in the 
kingdom, and the day that was to have been one of 
sorrow for the Jews was made a day of joy and glad- 
ness. Its anniversary is still celebrated as the festi- 
val of Purim, and on this holiday the Book of Esther, 
which tells this story of oppression and deliverance, 
is read in the synagogues. 

ESTONIA. Three small republics of the Soviet 
Union — Estonia, Latvia, and Lithuania — face the Bal- 
tic Sea. The smallest and northernmost of these 
Baltic states is Estonia. (For map, sec Russia.) Its 
area, 17,400 square miles, includes two large islands 
off the coast that are of great strategic value because 
they control traffic lanes leading from the Baltic 
Sea to Leningrad, Russia’s chief port. 

Except in the southeast, where the land is hilly, 
the ground is flat, with many lakes, streams, and 
marshes. Dairying is a major industry. The chief 
crops are rye, wheat, oats, and barley. Forests are 
still abundant and furnish lumber for match, furniture, 
and paper industries, as well as wood for fuel. 
Tallinn, the capital and largest city, is a picturesque 
seaport. A railway connects Tallinn with Leningrad. 

The Esths, or Estonians, are a blond people related 
to the Finns. Their language is much like Finnish, 
which is Mongolian and not European in its origins. 
Most of the people are Lutheran in religion. 

Little is known of the earl}- history of Estonia. 
The Danes held the north from 1219 until 1346, when 
they sold it to German landholders (the so-called 
“Balts,” or “Baltic barons”), who already held the 
south. Later the land was divided between Sweden 
and Poland. Sw eden ruled all of it for about a hundred 
years until 1721, when Charles XII lost it to Peter the 
Great of Russia. 

Estonia won its freedom from Russia after the Bol- 
shevik Revolution of 1917. In 191S it became an in- 
dependent republic. In 1940, during the second World 
War, Russian forces occupied the Baltic states and 
Estonia became the Estonian Soviet Socialist Re- 
public. The next year the Germans drove out the 
Russians. During the German occupation, German- 
speaking peoples of the Baltic states — descendants 
of the “Baltic barons”— were deported to Poland. 

The Russians returned in 1944 and began at once 
to enforce their “sovietization decrees” of 1940-41. 
Numerous arrests were made of people who were 
thought to be anti-Russian. Many were executed and 
thousands were deported to Russian labor camps. The 
peasant farms were brought into large socialist collec- 
tives and all industries were nationalized. Population 
(1947 est.), 1,000,000. 

Ether. The action of sulfuric acid on alcohol 
produces the light, volatile, and pungent liquid called 
ether, which is extensively used in industrv as a 
solx ent of fats and oils, and in medicine as an anes- 
thetic (see Anesthetics). 

Ether AND SPACE. Of what does space con- 
sist? What can we say about the vast stretches 
through which the earth, the sun, and the most 
distant stars are moxing? We may be tempted at 


first to reply that space is simply emptiness. That 
will not do, because in space things happen. Light, 
for example, travels across space; so do heat rays; 
so does the attraction of graxity. Yet to the human 
mind it long seemed impossible that any force could 
be transmitted through an absolute void. 

Early in the history of modem science, the ether 
theory was formulated and quite generally accepted. 
Ether was thought of as a material which filled all 
space, even permeating the areas occupied by ordinary 
matter. It was assumed to possess a variety of 
properties to account for its supposed action. 

In 18S7 experiments conducted by A. A. Micbelson 
produced no direct evidence that an ether existed 
(see Michelson). Later, when Albert Einstein formu- 
lated liis relativity theories without using the con- 
cept of ether, scientists generally discarded the term 
for the simpler “space” (see Relativity). In 1952, 
however, the British mathematical physicist P.A.M. 
Dirac published equations which many scientists 
agreed demonstrated the existence of ether. In his 
terms ether was a mathematical concept and not the 
material ether of older theory. (See also Atoms; 
Electrons; Light; Physics.) 

ETHICS. Is a starving man entitled to take food 
that does not belong to him? Are we ever justified 
in telling a falsehood? Why do we classify certain 
actions as faults and others as xurtues? These are all 
questions that belong to the field of “ethics,” that 
branch of philosophy which deals with human actions 
from the moral point of view, as right or wrong, good 
or bad. Its field is character and conduct and the 
moral judgments we pass upon them. 

You might, perhaps, suppose that there is no 
difficulty in deciding between right and wrong; and 
there is a certain field in which custom or tradition 
furnishes an undisputed standard. We know that 
we should not go out and murder our neighbors or 
steal their property. The only moral problem that 
arises in such instances is the practical one, whether 
we will do what we know is right. There are cases, 
however, in which we do not know what we ought 
to do. Suppose a manufacturer w'ants to pay his 
laborers a fixing wage but finds liimself in com- 
petition with other people who do not. If he raises 
his wages he goes into bankruptcy. What shall he 
do? In solxing such problems ethics insists that 
we must act with reference to all the facts involved. 
We must see all the things that are worth while and 
act with reference to all these ‘Values.” 

The term “ethics” is derix’ed from a Greek word 
meaning “manners,” “customs,” or "hab'ts,” just 
as “morals” is derived from a Latin word with a 
similar meaning. Some philosophers — those of the 
naturalistic school — beliex'e that our present ethical 
system is the outgrowth of X'ery slow and unconscious 
alterations of these habits and traditions. Others, 
howex’er, believe that standards are not truly ethical 
unless they are the result of reflection and conscious 
criticism of these habits and customs. (See also 
Philosophy.) 
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in northern and central Ethiopia — in the provinces 
of Tigre, Amhara, Gojjam, and part of Shoa Proud, 
strong, and dark-brown in color, the)' are simple and 
well-mannered people. They are Christians, members 
of the Coptic church, or Church of Alexandria. They 
are of Hamitic origin, with a strain of Semitic and 
often Negro blood. 

More than one half the people are Gallas, a Hamitic 
pastoral group which is part Christian, part Moslem, 
and part pagan. The rest are Somalis, Falashas of 
Jewish faith, Negroes, and a few Greeks and Arme- 
nians. The official language is Amharic, an old Semitic 
tongue; but some 70 different dialects are spoken. 
The clergy, which generally is not well-educated, 


THE ANCIENT EMPIRE OF ETHIOPIA 
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mcludes about one fifth of Ethiopia’s men; and the 
church owns about a third of the land. 

Hem the People Live 

Most Ethiopians are still very primitive people — 
either nomads or villagers. In the farming villages, 
which lie many miles apart, the people live in circu- 
lar thatched huts made of mud because wood is 
scarce on the plateaus. Very few live in the valleys, 
where malaria is rife. At ceremonial feasts they 
gorge themselves with raw beef, but their daily food 
is bread, x-arious cereals, butter, and a peppery bean 
mixture, washed down with beer or with a drink 
made from honey. A grass called teff gives a fine 
seed, which they grind between stones and make into 
cakes like buckwheat cakes. Their religion forbids 
them to eat pork. Salt is so scarce that some people 
use bars of it for small change. 

Most Ethiopian fields are five acres or less; but 
the soil is so fertile that only a few hours’ work a 
day produces two or three crops a )ear. Farmers 
merely scratch the humus-laden soil with a tree-crotch 
hoe or loosen the ground with a light surface plow 
drawn by hump-backed oxen. By not turning the 
soil, they conserve moisture for the dry season. 

By western standards, their farming is primitive; 
yet no one goes hungry. Ethiopians live far better 
than most natives of the Red Sea countries. Farm ex- 
perts from the United Nations, invited to advise Ethi- 
opia, stated that it has the greatest possibilities in 
all the Near East for agricultural dex’elopment. 

Transportation and Communication 

Ethiopia’s greatest problem is transportation. The 
mountains make railroad construction so hard that 
only one line serves Ethiopia today. It is the French- 
owned narrow-gauge, 486-mile railroad from Addis 
Ababa to Djibouti in French Somaliland. When the 
Italians conquered Ethiopia in 1936, they built some 
truck highways. Most “roads,” however, were twisting 
rock)’ trails that could be traveled only by mules, 
camels, or porters. In 1951 the International Bank 
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of Reconstruction and Development granted a d I to ana (ue Abyssinia) When Portuguese explorers first 


the country to build roads and to improve air fields 
The mule and airplane are major means of trans 
port Planes touch market centers to pick up farm and 
herd products and link the nat on with other lands 
Ethiopia a rivers have little transportat on value 
Many 1 c in steep canyons others shr nk id the dry 


the r nay to Ethiop a m the ISth century they 
thought that it nas the kingdom of Pres ter John a 
legendary Chr st an king of fabulous wealth 
Dur ng the folio ving centuries the Ethiop ans long 
and successfully res sted pressure from European no- 
lo 1864 the unpopular and vain Eth opian 


season The chief nver is the Blue Nile which flows k ng Theodore JII mprsoned the British legation 


from Lake Tana in the northwestern mountains 
Telephone lines and a radio network cover the 
country In 1051 the International Bank granted aid 
to extend communication facilities 

Education and Industry 


In 1868 British troops freed them by force 
From 1870 to 18S5 during the reign of Ethiop a s 
strong and w se King Menelik II Italy estabbshed 
its colony of Eritrea on the Red Sea The Ital ans 
tned to push inland into Ethiop a but the Ethiopian 


Early m the 20th century Ethiopia had less than ten army disastrously defeatel Italy s forces at Adowa 


schools Now it has over 400 with teachers from Can 
ada United States Britain and other nations These 
also train native teachers Children first learn to 
read and write Amhane the official tongue and study 
spoken English Later they learn w rittcn Lnglish The 
first university opened in 1051 in Add s Ababa Many 
Ethiopians aided by the government study abroad 
Few towns have ov er 5 000 people The many 1 ttle 
tillages move often ns the firewood in (he area runs 
out Addis Ababa the capital and the largest city 


In the treaty of Add s Ababa IS9C Italy 
had to recognise Ethiopia s independence 

Guarantees Borders Then Invades 
Mesne hile Brits n and France had set up protector 
ates on the Somali coast of East Africa in 1906 the 
Br t sh and French joined Italy in an agreement to re 
epect Ethiopia s borders None of the three wanted 
the others to have an advantage in this reg on 
Only a generation later in 1035 Italy broke the 
pact and invaded Ethiopia The prmut vely armed 


has about 250 000 people Its paved afreets modem Ethiopians could not beat back the savage armored 


publ c buildings and motion p cture theaters «how the 
European influence of the Italian conquest and later 
of the Western advisers Children and young people 
from Ethiopia s 12 provinces gather in the stadium 
for national rugger and track meets Other major 
ctes are the ancient walled Harar center of the 
caravan trade the more progressive D redawa and 
•funina and Gambeila a river town with steamship 
service to Khartum in the Sudan 
Manufactures arc chiefly for local needs They m 
elude flour tobacco beer glass snap and leather 

The major imports are salt sugar textiles machinery •• ~~ - • 

••Hud The ehjef export as coffee Otar nor* ".it to the tfi ited BtM i«MM » ■“? 

ei Porte are hides ole oheet e„ct eheep cftaenceo^ h ”,' Sv S a , . 

■Jl leopard .tins The 8 ovemment » eapa»di»s erenee-Oolliae and Eibl or- aphy A(r 


attack of bombs and artillery The Ital an conquest 
was completed by the capture of Addis Ababa in 1936 
Emperor Haile Sebss e I fle I to Eogl wd H s pro 
tests to the League of Nations were futile and 
Ethiopia became part of Italian East Africa 
This conquest n defiance of the League of Na- 
tions was one of the actions that led to the second 
Rorfd Mar (see World liar Second) In 1941 Ethio- 
pian guer lias a ded by Br t «h forces freed the na- 
tion Haile Selass e returned as emperor In 1942 it 
became a charter member of the Un ted Nations In 
19oI it sent troops to Korea Ha e Selass e made a 


the placer m rung 0 f gold which it e\ 
ports Eth op ans also m ne some plati 
num m ca and rock salt In 1949 the 
8® eminent gave a 50-year lease to an 
Amencan firm to drill for petroleum 
History of Ethiopia 
About the 16th century u c Ethiop a 
* a s conquered by Egypt but re von free 
“Mo in the 11th century About 730 bc 
“® Ethiopians conquered Egypt but 
driven out by the Assyrians in 
Ethiopia reus ned independent 
“spite Persian and Roman attacks 
m the 4th century a d they were con 
wtedtoChrstamtybySt Athanasus 
Alexandria The Moslem onslaught on 
r stians in the 7th century drove the 
miopans back into the isolation of 
®«ir mountains for 800 years forgotten 
7 the world The Moslems scorning „ tt< 
501 as Christians called them Abyss n on vomit? 


THE KING OF KINGS^ 



eUss e I with u '4,* n ?J S mst e opened n in'wSl 
£ of u.0 s»c*tt Coptic c arch. 
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ETIQUETTE 


The PURPOSE and PRACTISE of GOOD MANNERS 


Tj'TIQUETTE. The manners and customs observed 
by the influential people of a community or a region 
are spoken of as the etiquette of that place. This is a 
French word w hich meant first a label or ticket. The 
new meaning was added during the reign of Louis 
XIV, whose court functions became so elaborate that 
the master of ceremonies had to provide each guest 
with a ticket ( etiquette ) on which were noted the for- 
malities expected of him. Proper behavior, then, was 
“according to the ticket.” In this sense the word eti- 
quette was adopted into English at the end of the 
17th century. 

Etiquette is necessary to enable people to get 
along pleasantly together. There must have been 
codes of manners among all prehistoric peoples who 
developed any sort of peaceful society. Primitive 
folk of today, such as Eskimos, Hottentots, and Bush- 
men, all have their rules of conduct and taboos. To 
violate one of these rules and taboos may be punished 
by expulsion from the tribe or by death. 

Elaborate codes of manners seem to have originated 
in the Oriental countries. In China, at one period, 
there were 3,000 rules of conduct to be learned and 
obeyed. In ancient Japan a man could be put to death 
for a rudeness; and a rudeness was defined as a 
“not-to-be-expected thing.” 

Origin of Modem Formalities 

Much of present-day etiquette has come from 
the courts which sprang up when t Hires grew into 
kingdoms. Manners then were founded on reverence 
for the king. The knights who served the king were 
standard-bearers of courtesy. Many of their prin- 
ciples are in the gentleman’s code today— for example, 
protection of women, refusal to take unfair advantage 
even of a rival, and care not to humiliate others. 

Among the customs which started in those long ago 
days is the man’s custom of removing his hat in the 
presence of a woman. It began as a gesture of respect 
and submission between men. The king’s crown was 
the symbol of the supreme authority, and all lesser 
head coverings were in turn symbols of the rank and 
power of the wearer. The vassal bared his head in the 
presence of his liege lord, and even the great noble re- 
moved Ills petty crown when he paid homage to his 
king. Men of equal rank lifted their hats to one 
another as a gesture of friendship. After the rise of 
chivalry in the Middle Ages this mark of deference, 
respect, and peaceful intention was extended to all 
gentlewomen. Later w hen democracy began to level off 
distinctions of rank, men ceased to lift their hats to one 
another, but they continued to honor women in this way. 

The handshake comes to us from the days when 
armed men approached one another warily. Extend- 
ing the bare right hand with no weapon in it was an 
invitation to friendship and a pledge that no blow 
would be struck. 

While these and many other old customs have been 
kept, others have changed as our ways of living and 


our attitudes have changed. The gentleman of the 
Middle Ages ate with knife and fingers — a shocking 
thing today, but forks were not introduced into north- 
ern Europe until the 17th century. The great 16th 
century scholar Erasmus wrote in a book of manners 
that it was girlish for boys to use powder on their 
teeth to whiten them, but that is not the opinion now. 
Two generations ago girls who were as athletic as 
many are today would have been thought hoydenish. 

Foundations of Etiquette 

In spite of such outward changes, the foundation 
stones of etiquette — kindness, fairness, self-control, 
gentleness, and self-respect — have in every age been 
the same. The important thing about good manners is 
that they make other people feel at ease. Since rules 
of etiquette are intended to make others comfortable, 
it comes about that the qualities which produce good 
manners help to make a person charming. 

Kindness leads you to offer another the better seat, 
to listen to liis opinions, and to avoid embarrassing 
him either by word or glance. Gentleness keeps you 
from talking roughly and doing offensive things, such 
as interrupting another while talking, or coughing in 
his face. Self-control prompts you to make your voice 
pleasant and pitched low; to walk without swinging 
your arms like pump handles; to stand erect, not 
slouched down on your heels with hands in pockets. 

Self-Consciousness — roe of Good Manners 

Self-consciousness prevents many people from being 
charming. Lack of confidence makes them think con- 
stantly about themselves, because they are afraid they 
are not making a good impression. They feel that 
others are noticing and criticising them. They may 
timidly withdraw from conversation, or they may talk 
loudly trying to hide their timidity. But they are ill 
at ease and so others do not feel easy with them. 

To overcome self-consciousness, take a greater in- 
terest in others; think of what may interest them; 
keep thinking of something in them you can admire; 
trust them enough to be friendly; remember that 
people want to like you and that most of them are 
kindly. Build up your self-respect; do something to 
earn it, if need be. Try to share what you have 
enjoyed and this will keep you from worrying about 
yourself. 

Develop poise by practising self-control. Take tunc 
to think before you move or speak, and you will not 
make awkward blunders. When you catch yourself 
fidgeting and doing annoying things, such as tapping 
with a pencil, playing with table silver, or toying 
with something you are wearing, drop your hands in 
your lap. Relax your muscles, without slumping. 

Since a knowledge of etiquette will give you more 
self-assurance, find out from books and from watching 
well-mannered people what is expected of you in var- 
ious situations. But do not forget that charm depends 
on common sense. For example, a polite boy stands 
back to let a girl or some older person pass through a 


door ahead of him Cut when he is near the door in a 
crowded elevator, he will step out quickly and get 
out of the way A boy rises whenever a girl or woman 
gets up from her chair or when she comes into the 
room, but it is not practical to observe this courtesy 
constantly in tho schoolroom So too when a girl in 
her own house is serving refreshments it would be fool- 
ish for the joung men present to rise whenever she 
leaves or enters the room 

Two further suggestions for cultivating charm are 
learn to observe, and do not pretend to be something 
you are not Some persons do un pleasant things with- 
out knowing it, because they do not take the trouble 
to watch for the signs that show the feelings of others 
Those who try to make others think that they live in 
a grander way than they do, or who boast of fooling 
their teachers, earn the unpleasant name of ‘ show- 
offs.” They are like tho haughty Countess Gruffanuff 
m Thackeray’s ‘Rose and the Ring’, who put on such 
am that ‘‘all sensible people laughed at her absurd 
pretensions ” 
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mother’s chair out for her If it becomes necessary 
to leave the table before all have finished, permission 
should always be asked of the head of the family 
Only pleasant subjects should be discussed — books, 
sports amusmg incidents, news— and all should be 
given an opportunity to take some part m the 
conversation 

In Street and Corridor 

Well-bred persons in the street an auditorium or 
other public places, do not interfere with others’ 
rights or draw attention to themselves Boys and 
girls who talk loudly and giggle in public push one 
another about noisily, or wear gaudy clothes are con- 
sciously or unconsciously trying to attract attention 
Such behavior is a sign of childishness and lack of 
experience 

Other inconsiderate and rude kinds of behavior are 
these carelessly bumping into people swinging or 
carrying an umbrella so that it may hit someone else, 
strolling down the street in threes or fours so that 
others are forced out of the path, sprawling in the 


Manners at Home 

Those with charming manners liave acquired them 
by practising them every day m their homes Courtesy 
has become a pleasant habit, and such persons do not 
have to be uneasy abo ut their manD c rs i n any company 
ftrst comes deferenco to the older people Well- 
bred young people nse and offer their mother the most 
comfortable chair when she enters the room, just as 
they would do to a visitor They help her with house- 
hold chores They get the new spa per for their father 
They reply politely, ‘‘Yes, Mother," and ‘‘No, Fath- 
*r” not peevishly, “Wha-a-t? ’ or “Naw " 

Respect for others’ belongings is another courtesy 
“rt learned at home A boy has no right to take his 
brother's Bkates without permission, a girl is not 
lair if she grabs her sister’s raincoat as she starts out, 
because she cannot find her own For reasons of 
hygiene as well as of etiquette, no one uses another’s 
brush, powder puff, or towels 
Even with members of his own family, the courteous 
person will refrain from such liberties as opening 
another's bedroom door without knocking and waiting 
■ ot a response, bursting noisily upon one who is read- 
•ng or playing tho piano or talking, or making a joke 
m company at the expense of a brother or sister 
Sarcasm and cheap humor in the family circle are 
very bad manners Instead of saying “Thank you ’ a 
Ru sometimes says to her brother who has shown her 
* special courtesy, “You must want me to do some- 
““•S for you ” or “Are you sick? 1 Such remarks are not 
nnny and discourage further thoughtfulness Family 
Picketing is not heard in homes where tolerance, gen- 
kawg and Belf-control are cultivated 
the dinner table 13 the center of family social life 
aD| i provides a good training ground for learning eti- 
Wte Everyone should come punctually to meals. 

should be neatly dressed— the men and boys witn 
Mats and C0 Uars on, the women and girls without hair 
toflers or aprons One of the boys should draw ms 


seat of a bus or street car, stretching the feet into the 
aisle for others to tnp over squeezing in ahead of 
others m line at a ticket wmdow, tossing trash into 
the street, park, or school yard, pell mell rushing or 
gathering m a knot in street or hallway 
If two or more persons meet in street or corridor 
and wish to talk, they can walk together for a while 
or at least step to one side A boy will, of course, 
walk in the direction a girl is going 
It is a girl s place to speak, or bow first when she 
passes a boy she knows If the two are good friends 
and the girl has not happened to see him, the boy may 
greet the girl but never by calling loudly to her 
No one should call out a fnend s name m a public 
place Nor is it polite for a boy to stand m front of 
a girl s house and whistle or sit and honk an auto- 
mobile horn for her , . . _ „ 

When a boy is with a girl m the street, he walks 
on the side nearer the curb This custom goes back 
to days when there were no sidewalks and the cleanest 
and safest place to walk was as close to the _ brnld- 
mes as possible If a boy is with two grb, he still 
belongs on the outside and not between them 
These are some of the courtesies expected of a man 
or a boy He lifts (do not say ‘ tips ) bis hat when 
Z sneaks to a woman or she speaks to him, when 
IV .u i nni rreets a woman, when he meets or 
when a woman with hun speaks 
rby He takes off his hat when he enters 
I room wa hotel or club elevator in which there are 
i™en He does not wear a hat in a house or school 
He riseg when a woman comes into a room 
buJ Sf Arises from her chair, and stands until she 

° r when she nsesiromor ^ who B wlth hun 

i 3 vehicle but he precedes her m stepping out 

15 i pitoh-lookmS paoi»Se»- 
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A girl should give a gracious ‘Thank you” to one 
who offers her a seat, picks up her paper, or holds a 
door open for her. She will not expect a man of her 
acquaintance who happens to enter a street car or a 
bus with her to pay her fare, but if he does so, she 
will not protest against so small a favor. 

In Tli eater and Restaurant 
In assembly hall, church, theater, and other gather- 
ing places one should avoid unnecessarily passing in 
and out in front of people; arriving late and leaving 
early; laughing and tailing during lecture, play, or 
concert; putting the feet on the seat in front; ap- 
plauding at the wrong time or noisily or too long; 
rattling papers; tapping the feet or humming when 
there is music; crunching nuts or munching chocolates 
during a performance. A girl wearing a large hat 
must remove it for the sake of those behind her. 

When a young man enters a restaurant or confec- 
tioner’s shop with a girl and there is no waiter to 
conduct them to a table, the man leads the way, chooses 
a table, offers the girl the preferable seat, and pulls 
out her chair for her. If a waiter leads the way to 
the table, the man walks at the girl’s side or just 
behind her. The man gives the order after consulting 
the girl. A thoughtful girl will consider her host’s 
means in deciding what she will have but will not make 
him feel that she is stinting herself. The tip should 
be 10 to 15 per cent of the bill, or someuhat more 
if the sendee has been exceptional or much sendee 
has been required. 

In Any Public Place 

It is crude to address strangers as "Miss,” "Lady,” 
or “Mister.” If it is necessary to use a title for some- 
one whose name you do not know, say “Madam” or 
“sir.” It sounds more sincere to say “I'm sorry” if 
you inconvenience a person than to say pompously, 
as many do, “Pardon me.” When you must pass in 
front of someone, say “Excuse me.” 

There are unsightly acts that no considerate person 
will perform in public. Gum chewing is one. The 
faces a chewer makes are not attractive; the sound of 
chewing is not pleasant; and the odor of gum is of- 
fensive to many. Spitting is both unsanitary and 
repulsive. In blowing the nose, the handkerchief 
should be used quietly and inconspicuously. Digging 
into the ears and clearing the throat loudly are as 
uncouth as scratching. Cleaning finger nails in public 
is no more excusable than brushing the teeth at a 
public fountain would be. These operations, like 
hair combing, are part of one’s toilet and should be 
attended to in private. Girls should do their primping 
in bedroom or dressing room for the same reason. ° 

How to Make Introductions 
When you introduce two women or two men to each 
other, address the older one or the one in higher of- 
ficial position first. For example, speak to your 
teacher first in introducing a new pupil. “Miss Marks 
this is Helen Fry.” Address your school principal first 
in introducing your father— "Dr.'Southem, my father” 
— unless your father is considerably older. When the 


two persons are of the same se.x and about the same 
age, it does not matter whose name you give first. 
But in introducing a man and a w oman or a boy and a 
girl, the woman or girl must be addressed first, unless 
the girl is x-ery young and the man elderly or dis- 
tinguished. Introducing two of your older sister’s 
friends, you might say, “Miss Cape, do you know Mr. 
Mantle?” With your schoolmates, you would be less 
formal, “Freda Bay, Carl Hyde.” You introduce a 
new school friend to your parents at the first oppor- 
tunity. “Mother, I want to introduce Carol Dane to 
you” or "Father, this is Harold Hunt.” 

Many forms of introduction are used, but the names 
alone are sufficient if said graciously. Be sure to 
pronounce them distinctly. Commands like “Meet 
Miss Smith!” and “Shake hands with Bill Brown 1 ” are 
not polite. “Let me make you acquainted with” is bad 
English and bad form. “May I present” is too preten- 
tious for any except extremely formal introductions. 

You may respond to an introduction with “How do 
you do,” or “How do you do, Mrs. Brimm.” Do not 
say “Pleased-to-meet-you.” If you are introduced to 
someone you have heard about, you may say, if it is 
true, “I’ve wanted to meet you” or “Jack has told 
me about you.” 

Boys and men when introduced to each other rise 
and shake hands. When introduced to a girl, they rise, 
but they let the girl decide whether or not to shake 
hands. A girl need not rise when a boy or another 
girl is introduced to her. She does rise when she is 
introduced to an older woman or to anyone in her 
own home; also when a much older man is introduced 
or whenever the introducer is an older woman. A 
young girl will not take the lead in shaking hands 
when introduced to an older woman. 

When an introducer adds a few words after an in- 
troduction, it is easier for two people to start a con- 
versation. “Donald has just been transferred from 
Central High,” “Eve skates as well as you do, Jack. 
Whoever thinks of something appropriate to say after 
an introduction nmy say it, but young people usually 
let older persons open the conversation. 

When two persons hax r e met and talked for a while, 
one may say upon leaving, “I am glad to hax'e met 
you.” The reply to such a compliment may be merely 
“Thank you,” with a smile, or perhaps “I hope IT 
see you again” — whatever seems natural. 

Entertaining Guests 

When you have guests, your wish is to give them 
pleasure and make them feel at home. You will see 
that they have comfortable seats and anything they 
may need; and you will lead the conversation to topics 
which are of interest to all. It is rude to talk with one 
guest about happenings the others know nothing about, 
so that they feel left out. Your mother, because she 
is the real hostess, will make a point of greeting your 
friends who come to the house, even though you max 
be going out with them at once. If your father is 
at home, he will like to speak to them, too. 

Visits of several days made by younger high school 
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girls and boys to one 
another 8 homes are 
arranged by their 
mothers Older boys 
and girls may write 
an imitation in their 
mother a name for 
trample Mother 
wishes me to mute 
jou to spend Fourth 
of July v eek-end w ith 
us Can you come 
Friday afternoon and 
stay until Monday 
morning? 

The young person 
»ho is expecting a vis- 
tor » 11 not lease all 
the preparations to be 
made by his or her 
mother A girl mil see 
that the guest room is 
ready— fre«h linen on 
the bed a fre=h scarf 
on the dressing table 
and hand towel bath 
towel and wash cloth 
h d out for the visi 
tor The young host 
or hostess will see that 
the guest has an op- 
portunity to do the 
things he or she likes 
to do and w 11 not plan 
pastimes just for his 
own pleasure Most 
'Tutors especially en 
l®y the amusements 
they do not have at 

Being a Guest 
The visitor who 
toes calling should 
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- A - WELL | ARRAN GED dining table 



suitable hours Tu * I”e« _p°> « 

J“d should leave be- £«S' not « the .imp « 
fore meal time ap b—ta*— *"«•*"“* iW * 
proaches He should 

end out whether his stay is interfering with the plans . . tanea ca.c , , 

habits or wishes of the family The house guest later lv one a boy docs not leave clothes and 

*ho will be invited again is the one who is promP 1 _„ attere d around h s room 


«rr cles which Will have to be forwarded 

«l ta »•» “ ” 

„ k™, <Ws not leave clothes am 


: invited again is the one wno is .-.w-nd 

wmmg to meals accepts the customs of the staoessca a g ft to the r hostess or young 

household cheerfully is polite to aU members of the G “f** hoth y though this is not the only way to show 

family does not forget to bring necessary tok* fnen< * « Hnw not look well to send a gft 


wholes helps when possible with household duties 
*1 bout gettng in the way does not urge son or 
“Wghter to do something against the parents wishes 
« not use a towel for a shoe poll her or in any 
w way damage the belongings of the house 
« 1 ttle trouble as posable does not stay be- 
? Dd time Bet and does not go away leaving gar 


appreciation - t M lf offering a payu«=‘- 

unmed stely after does not fal i however to 

for hospitality * ®“ at on bot h to the hosted (the 
wnte a letter of PP , r t a ^ e3 her place) and 
mother of the famly or he or ghe 
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RIGHT AND WRONG WAYS TO HOLD KNIFE AND FORK 



1. This is wrong. The knife is gripped in the fist and the fork is held tines up with the fingers in the wrong position. 2. The correct 
way. 3. Children often hold knife and fork this way before their fingers are strong enough for the correct method. 


This is called a “bread-and-butter letter." It may be 
brief, but not stilted or formal. It is well to recall 
some specially enjoyable feature of the visit. 

Behavior at Dances 

When a young man invites a girl to a dance, he 
dances the first and last dances with her and one or 
two more, at least. He introduces to her his friends, 
who, if they are polite, will then ask her to dance 
with them. He keeps an eye out for her to see that 
she is not left without partners and that she is not 
embarrassed by having to dance with one partner for 
too long a time. 

When the cutting-in plan is followed, a boy goes up 
to a couple on the floor, touches the boy on the arm, 
and asks if he may cut in. He has, of course, been 
introduced to the girl, or a friend comes with him and 
introduces him. The girl’s first partner thanks her 
for his dance, and she says, “I enjoyed it" or some- 
thing else pleasant. He does not cut in again until 
she has another new partner. 

A man never leaves a girl alone on the floor at the 
end of a dance. If someone else does not claim her, 
he takes her to a seat near friends or wherever she 
asks to be taken. If no one cuts in for a long time, 
the boy may make Iris partner more comfortable by 
stopping and introducing one of his friends to her. 

When arriving at private parties, guests speak to 
the hostess as well as to the son or daughter or vis- 
itor for whom the entertainment is given; when leav- 
ing, they seek out the hostess and mention the pleas- 
ant time they have had. When chaperons act as host- 
esses at school parties, they are thanked for their 
part in the affair. Girls or boys who planned the en- 
tertainment pay the chaperons the courtesy of intro- 
ducing their guests to them. 

Boys and Girls 

Friendships between boys and girls are jollier when 
both take care to learn what is fitting in social life. 
Young people should realize that a boy and girl who 
sit by themselves during a party, or dance together 
continuously are being rude to others in the group. 
Each should be too considerate of the other to urge 
any action that would bring family disapproval or 
would be an infraction of school rules. 

When a boy pays a girl an attention, such as invit- 
ing her to a ball game or a dance, she does not thank 
him for the entertainment as if he had done her a 


favor, but she does let him know that she appreciates 
his courtesy. She may say when they part, “I have 
had a good time this afternoon,” but her good spirits 
and interest have shown her enjoyment long before. 
When a girl is with a young man, she should let him 
take the lead in attending to arrangements and not 
be too quick to take matters into her own hands or do 
things for herself. If her escort does not know what 
courtesies are expected of him, she can often, with- 
out appearing to criticise, give liim a suggestion; for 
example, “Will you hold my coat for me, please?” 
when she starts to put on her wrap. 

A boy who wishes to give a girl a present will se- 
lect something simple — candy, a book, a photograph 
album, flowers. It is in bad taste for him to offer 
presents or entertainment that he cannot afford, and 
a well-bred girl will discourage his doing so. She will 
prefer violets he has picked in the woods or a few 
garden flowers to extravagant purchases. 

Games and Good Sportsmanship 

Many believe that there is no better way of judging 
a person than by playing a game with him. The 
“poor sport” lacks both manners and character. Good 
sportsmanship calls for fair play; strict observance of 
the rules; acceptance of victory without crowing, and 
of defeat without ill humor. It is poor sportsmanship 
to make many excuses for losing; to try to rattle 
players on the opposing team by jibes; to put the 
blame for defeat on a partner; to accuse the referee of 
unfairness; to ask to be let off a penalty because “you 
didn’t know it was against the rules.” Politeness sug- 
gests that visitors be allowed first turn in a game; 
and boys give girls this privilege if the rules permit. 
In any game, one who unasked tries to teach others 
is usually unpopular. Those who let their animation 
become rowdiness are ill bred. 

Setting the Table and Serving the Meal 

A table is set with the knives and spoons on the 
right side of the service plate and the forks on the 
left, except the oyster fork, which is placed with the 
spoons. The piece of silver first needed is put far" 
thest from the plate, and others in the order in which 
they will be used. The dessert silver is not put on 
the table until needed. The glass is at the head of 
the knives; the bread-and-butter plate at the head of 
the forks. The butter knife (“butter spreader” is not 
polite usage) is laid across the bread-and-butter plate 
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nth the handle toward the user Napkins are kid on the only a few tunes and mil not attempt to entertain 
service plates Candles in tall candlesticks may be act a Urge number for dinner 

on the table when artificial light is needed Doilies All dishes are offered and plates removed from the 
and runners may be used for breakfast and luncheon left side of the person who is being served Coffee 
but a tablecloth should always be laid for dinner cups are set down at the nght and glasses refilled on 

Properly the napkins are on the service plates at that side A question of service can be decided by 
the start of tbe meal but when 
s hostess is doing her own serv 
mg she will have the first course 
—possibly grapefruit fruit or 
fish cocktail or soup — in its 
container on each service plate 
when the guests come in The 
napkins are then laid on the U 
lie beside the forks Service 
plates are never used after the 
Mup course 

Approved service today re- 
quires that dishes of food be 
kept off the table The meat al 
ready carved and the vegetables 
are handed around for each 
guest to help himself 

The woman at the right of the 
bo«t is served first here being 
the pkee of honor Service pro- 
weds around the table clock 
wise The practise of serving 
the hostess first so that she 
Buy see that the dish has been 
properly prepared is giving way 
to the politer custom of offer 
food first to a guest 

As each used pkte is removed 
»t the end of a course a fresh 
one for the next course is put 
down. Plates for hot courses hofttac' 
we heated The approved prac- kadu' 
rise a to have only one plate 
removed or brought in at a time A tray is used only 
I r the sugar and cream served with coffee or berries 



asking oneself what method will 
cause the diner the least mcon 
veiuence 

Before the dessert course 
everything is removed from the 
table except glasses and nut 
dishes As each dinner pkte is 
removed a dessert pkte holding 
a doily a finger bowl half filled 
with water and a dessert spoon 
and fork is substituted The 
guest slips the doily and finger 
bowl onto the table near his 
plate He may put the dessert 
spoon and fork one on each side 
of his plate The dessert is then 
passed and each person helps 
himself If there is no maid 
the hostess sometimes serves the 
dessert plates at the table or the 
pktes containing the dessert are 
served from the kitchen After 
dinner coffee m small cups may 
be served at table with or fol 
lowing dessert but a popular 
custom is for the hostess to 
pour it w the living room after 
the meal 

Manners at Table 

All rules for eatmg have rea 
sons back of them which you can 
usually figure out for yourself 
For example when cutting meat 
we hold a fork loosely with the first finger pointing 




The hostess who has no maid can simplify service it a® wav When you have cut a piece of 
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and a few other f ^^Z But do not do any of the 
For these use a fort omy 


Mid still not clutter up her table with food or keep 
“ er guests busy passing dishes or commit the atroci 
t^ of stacking and scraping dishes at table She 
cso have at her right a serving table and set the main 
murse dishes on it after handing them (her daughter 
®V do this) to have them near if she offers second 
helpings She may even serve the pktes from this ta 
bl " Plates filled in the kitchen tearoom style 
not a® appetizing as they might be Two dishes 
a time may be removed when there is no serv ant 
•a® relishes may be set on the table Other short 
™ts which do not spoil the appearance of the table 
saM m 8 ' 0> euly may be employed such as puttmg the 
J; on the table with the main course 
•hither a meal 13 ekborately served with butler 
“n* footman or served simply with no servant serv 
i^ould be quiet with no feeling of hurry The 
•Mwntlesg hostess will pkn to get up from the table 
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following things with vour fork: pile vegetables on the 
tines on top of a morsel of meat; take more food on it 
than you can eat at one bite; hold it filled with food 
on the way to your mouth while you talk; use it to 
make hills and valleys of your food. 

Among the few foods that have to be eaten with fin- 
gers are olives, potato chips, burr artichokes, com 
on the cob, and ordinary sandwiches; it is better, 
however, to cut sandwiches in halves before taking 
them in the hand. Peaches, apples, and similar fruits 
are pared, then cut into small pieces, and eaten with 
the fingers. After eating, one dips the fingers, of 
one hand at a time, in the finger bowl. Well-bred 
persons will not take up bones in the fingers except 
small ones of chickens or birds, and then only when 
the occasion is very informal. 

Fruit pits are taken from the mouth in the cupped 
hand and dropped on the plate as unnoticeably as pos- 
sible. Cooked fruit pits may be taken from the mouth 
with a spoon. A fish bone may be drawn from between 
the lips with the fingers. Rather than hide your face 
behind a napkin while you remove some tenacious ob- 
ject from your mouth, it is better to excuse yourself 
from the table for a few minutes. The white flag 
method makes a person unpleasantly conspicuous. 

Bouillon is first sipped from the spoon, then drunk 
from the cup. Soup is drunk from the side of the 
spoon, and the spoon is dipped away from one to pre- 
vent dripping. Coffee, tea, or other beverages are 
not sipped from the spoon at any time. The coffee 
spoon is laid on the saucer, not left in the cup, pos- 
sibly to be knocked over. 

Other Details of Table Manners 

When you sit down at the table, you immediately 
take up your napkin. Do not unfold a large one com- 
pletely, but lay it across your knees folded once or 
twice, according to size. Lift only a comer to your 
mouth. If you are a guest, you need not refold your 
napkin at the end of the meal. Push it neatly under 
the edge of your plate as you get up, but not before. 
A used and crumpled napkin is not a pretty sight for 
those at the table. 

Never butter a whole slice of bread and bite into 
it, leaving teeth marks. Break off a small piece, but- 
ter it, and then eat it. Other table practises to avoid 
are these: blowing on food or liquid to cool it; lolling 
with elbows on the table; saying rudely, “I don’t 
like that,” when a dish is offered. You can take a 
little of the food on your plate, even though you do 
not intend to eat it. If many dishes are served, you 
may refuse one -with a “No, thank you,” without fear 
of worrying your hostess. If you want a second help- 
ing and it is offered, do not hesitate to take it. 

Perhaps the worst manners at table are eating with 
the mouth open, swallowing noisily, gulping water, 
and gobbling food in large mouthfuls. These actions 
suggest that the eater is thinking more about his 
appetite than about the company he is in. 

If you are in doubt about what to do at the table, 
you can usually look around and see what others more 


experienced are doing. If you follow your own 
judgment as to what is natural, convenient, and un- 
likely to offend, you are not likely to go far wrong. 

Some Principles of Dress 

George Washington as a boy copied a set of “Rules 
of Civility'” to guide his conduct. (Some of these are 
listed in the article on Washington.) They are just as 
sound today as when they were written. One of the 
rules about dress says: “In your Apparel be modest . . . 
Keep to the Fashion of your Equals such as are civil 
and orderly with respect to Times and Places.” 
Shakespeare too had expressed the importance of this 
phase of etiquette when he had Polonius saj’, “The 
apparel oft proclaims the man.” 

Care about one’s appearance shows a regard fcr 
others and a respect for oneself. And the assurance 
of being n ell-dressed gives self-confidence. Here are 
some of the things that well-bred people are most 
particular about: clean faces, finger nails, teeth, 
underwear, outerwear, and handkerchiefs; clean, 
neatly arranged hair; well-polished shoes; and un- 
wrinkled stockings. 

Dressing for dinner is a custom which has come 
about, because freshening the appearance tends to 
freshen the mind too and to put one in a more sociable 
mood. Even washing the hands and brushing the 
hair help, and no one should fail to do at least this 
much before coming to the table. 

The first principle of being well dressed is to be 
suitably dressed — to consider, as Washington said, 
“times and places.” A girl in a velvet or ruffly dress 
at school looks as much out of place as a boj' in over- 
alls would at a party. On a rainy day the well- 
dressed person wears clothes intended to stand the 
rain. A fancy hat does not go well with a tennis cos- 
tume. Some noticeable inappropriatenesses are high- 
heeled sandals for walking or school; many pieces of 
jewelry; harshly colored ties; highly scented perfumes. 
Young girls should avoid conspicuous make-up, for 
their greatest charm lies in their freshness. 

What to Do When Traveling 

The good traveler goes his way quietly, does not 
put others out, does not make fun or complain of un- 
familiar customs, and does not deface property with 
his initials or damage it to collect souvenirs. Only 
those with little knowledge of the world feel that they 
must talk with their seat mates in bus or train. If 
by chance an incident leads to conversation, the well- 
bred person does not allow it to become personal and 
is slow to suggest an exchange of names. 

A young woman traveling alone will be very careful 
about encouraging any attentions on the part of a 
man, because her attitude may be misunderstood and 
lead to embarrassment for her. She will not let a man 
who happens to be thrown with her on a trip pay for 
her meal. She can say, “I think I’ll dine later on,^ 
or “Thank you, but I'd rather pay my own check. 

It is a mistake in traveling to seek information from 
a stranger. Train conductors, station agents, and 
other authorized persons are the ones to consult. 
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A woman or girl spending 0 e n gl t in a e!ee; ing 
car usually undresses in tl e berth before go ng to tl e 
dressing room in pajamas and robe or kimono Some 
prefer to change m the dressing room if it » not 
crowded It is important to stay in the dres« ng 
room only a short t me to take up as little room as 
possible with bag clothes end toilet articles an J to 
leave basin and si elf tidy It is best to take only a 
email case or lacking tliat to gather up your to let 
awessar es in a to vel or toilet kit 
When the Pullman porter offers to brush jou off 
dear tl e end of the trip I e is usually g ven 50 cents 
for a night tr p or 2o cents for a day tnp The fee 
for the redcap or station porter is set by the sta 
tion It ranges from 15 to 25 cents for each bag 
When traveling by air 1 ne tl e passenger lias her 
teket verified an 1 1 er luggage «c ghed and checked 
at the airport term nal St e receiv es a boarding pass 
for the proper fbgl t Meals and snacks aboard are 
free of charge Air line employees are not tipped 
Proper Procedure In a Hotel 
As soon as people arriving at a hotel have made in 
games about a room they register A woman writes 
Miss Eve Garden or Mrs I M Adam since this 
b not a s gnature but an identification only A man 
registers I M Adam or if he is with his wife 
Mr and Mrs I M Adam Many hotels now use 
ind vidual registration cards On these you write your 
*treet address as well as city and state but in a desk 
rep-ter you omit the street and number unless they 
are required 

The bellboy who takes the baggage up to the room 
w pects a minimum tip of 25 cents and more if there 
are sc eral bags For other services such aa del v 
f®* a package he usually gets 10 or 15 cents The 
Ire lor tl e chambermaid is left in the room It may 
amount to a quarter a day or a dollar for a week 
The card of rules in the room tells whom to call for 
“t*ial services and specifies the check-out hour 
AlUr this hour guests are charged for an extra day 
When ready to leave a hotel you may call a bell 
to take your bags to the door wh le you stop at 
casb er s window to pay your b 11 The t p to a 
driver for a short haul may be 15 cents with 10 
? la Per cent added to a hill of a dollar or more 
“Ustonis m t ppmg vary from place to place It is a 
■r ble pract cc to Inquire about them from fr ends 
* M vis t ng a strange city 
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Etna Mount Two hundred miles almost due 
south of Mount Ve uvius on the eastern coast of the 
island of Sicdy towers the burning mountain of 
Etna It is older than Vesuvius much higher and 
grander though less frequent in its erupt ons More 
than SO eruptions of Etna are on record the earl est 
about 479 bc In 1169 ad 15 000 inhabitants of 
near by Catania were destroyed and again in 1669 
some 20 000 perished In the last hundred jears there 
have been more than a dozen major erupt ons The 
great eruption of 1892 lasted el< months The erup- 
tion of 19°8 while less violent than many others 
caused an immense amount of damage 

In spite of these terrors villages and farmhouses 
nestle close on the broad expanse of Etnas flanks 
The rich soil formed from old volcanic eruptions 
tempts people to take advantage of its fertility The 
mountain rises through three zones First comes the 
cultivated region to about 2 000 feet where date- 
palms bananas oranges lemons ol ves figs and al 
monds are grown Next is a wooded region planted 
with forests of chestnut cork beech pne maple and 
oak. This contains a famous chestnut tree one of 
the largest and oldest trees m the world formed by 
seven trees grown together and 163 feet m cwcumfer 
ence At about 6 300 feet from the base of the moun 
Um begins a dreary waste of black lava ashes and 
sand covered through a large part of the >ear with 
snow A volcanic observatory 9 075 f eetab ° v ® Eb ? 
“ was built w 1880 This is the h ghest inhabited 

I nesunum miles m circumference 
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ancient buildings and monuments, — most of all in 
their tombs, — can we read their puzzling but fasci- 
nating story. 

As we see them in the paintings on the walls of 
their tombs, the Etruscans Here a short thickset 
people, fond of rich garments of graceful lines and 
bright colors. Their religion was somber and mys- 
terious, and they dwelt much on the life after death; 
but they were fond of good living, games and amu=e- 
ments, dancing, music, and the theater. The women 
were noted for their rich jewelry; golden wreatlis and 
coronets, brooches of delicate filigree work, long ear- 
rings, massiv e necklaces and bracelets, nnp of beauti- 
ful design and many other articles of adornment, 
together with mirrors of polished bronze, hav e been 
found in their tombs 

Weapons and other implements, beautiful va c es, 
and statues of stone, bronze, and terra cotta show 
that the Etruscans were skilled artisans. But they 
had little originality, most of their work being imi- 
tated from that of the Greeks 

It is thought that the Etruscans were a seafaring 


people from somewhere in or near Asia Minor As 
early as 1000 b c. we find them settled in Italy, be- 
tween the Amo and the Tiber, in the district which 
corresponds roughly to modem Tuscany At one 
time their rule embraced the greater part of Italy in- 
cluding Rome. When the Tarquins mere expelled 
from Rome, about 500 a c., Lars Porsena of Clusium 
sought in vain to reestablish the Etruscans. 


Driven from Rome, the Etruscans sought power 
in other fields. They already controlled the com- 
merce of the Tyrrhenian Sea on their western border, 
and now they strengthened their naval power by 
means of an alliance with Carthage against Greece. 
But in 474 B c. their fleet was destrov ed by the Syra- 
cusan", and from then on their power rapidly declined 
The Gauls overran their country, and their strong 
southern fortress of Veil fell to Rome after a ten 
years’ siege (396 B c.). 

Euc\LYp'tUS. Next to tlie Douglas fir and the 
giant redwoods of the American West, the tallest 
tree m the world is Eucalyptus rcgnnns of Australia 
The largest one ever measured was 346 feet high. 
The tallest Douglas fir measured 3S0 feet, and the 
tallest redwood between 359 and 36S feet. 

The eucahptus is the dominant tree in Australia 
and has been widely planted m California (see 
Australia, section “Plants and Animals”). There are 
more than 350 species, ranging from forest giants to 
the small eucalv ptus bushes so common in California 
The trees shed their bark but keep their leaves 

Most species 
are valuable gum 
trees The wood 
tough and durable, 
and is much used 

for ship- and wharf- 

building because it 
resists decay in the 
water. It takes 
n high polish and 
so is valuable for 
interior finishing. 
Certain eucalyptus 
trees yield a 
gummy sap, from 
which tannin is ob- 
tained. The inner 
bark of some 
species consists of 
very tough long 
fiber, used for 

rope-making. 

paper, and Hutch 
The leaves, which 
in many species 
turn edgewise to 

thesun,furnnhthe 

eucalyptus oil 
(eucalyptol) used 
in medicine for 
germ-killing and stimulating properties- . 

The name eucalyptus comes from two Grec w 
meaning “well covered,” referring to the a un , 
foliage. Because this enormous leaf area enfl . 
them to evaporate into the atmosphere t e 
quantities of water absorbed by their roots, eura 
tiis trees are often planted in swamps, wine - 
help to drain. It is this faculty for drying up 


THE GIANT TREE THAT CROW’S FROM THE PIGMY SEED 



ymsr^nd^Thifse^arTeloiiofHi- 0 ? a j See<1 E0 tln? ’ several hundred would scarcely fill the palm of 
picture on the left. Below'yon , c W ur ' Wlth *“ , the tree’s cuplike fruit, shown at the top of the 

picture eu tt. aemw _yon see the 'fruit .Bowen, and leaves as they grow on the tree. The eucalyptus 
tree at me right is of the kind known as the "Red Gum " 



quite marshes and not their sharp odor which has 
pven them renown as a defences against malam 
The eucalyptus group belongs to the myrtle fam ly 
Among the roo't common species are the blue gum the 
manna gum the jarrah tree the peppermint tree an l 
the swamp mahogany The blue gum is the most tm 
portant timber tree introduced into California It has 
been planted extensively in Texas to reclaim g vamps 
The eucalyptus is best adapted to scmitropical and 
warm temperate regions More than 70 species have 
been grown successfully in California an 1 tl e South 
ce t where they are used for ornaments windbreaks 
build ng material and fuel Rows of them are plant- 
ed along many of the roads and railroads 
EUGEVICS The science of eugenics has been widely 
defined as the study of possible w ays to improve man s 
inhented qualities Eugemcists assume that certain 
types of individuals inherit socially desirable charao- 
ten tics They propose to increase the number of 
such superior people and to decrease the number of 
those they call inferior ’ In practice they concentrate 
upon controlling the feeble-minded the diseased and 
the criminal Methods generally advocated have been 
segregation birth control and sterilization 
As early as the Cth century b c the idea of eu 
genes was expressed by the Greek poet Thcogms The 
Vrtans practised eugen o measures Plato suggested 
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applying to mankind some of the methods used in 
breeding plants and animals Eugenics as a sc ence 
dates from 18S3 when Sir Francis Galton corned the 
term The modern eugenics movement grew out of 
intensive research n hererl ty (See also Hered ty ) 
Euphrates (a-fratez) river The longest river 
of we=tem Asia is the 1 700-mile Euphrates It rises 
m high mountains of eastern Turkey crosses eastern 
Syna and then flows southeastward through theentire 
length of Iraq In Iraq s hot dry climate it loses 
much of its water through evaporation and by diver 
sion for irrigation It is navigable only by flat- 
bottomed nver boats The Tigris its twin river to 
the east runs almost parallel with t F nally the two 
nvers merge in a swamp to form the Shatt-el Arab 
which flows into the Persian Gulf Both the Tigris 
and the Euphrates carry a heavy load of silt and 
have bu It up a great alluvial plain The shore of 
the Gulf is today more than a hundred miles farther 
south than it was in ancient times 
The land between the two rivers was an early cen 
ter of civilizat on called Mesopotamia (see Babylon 
Baby Ion a and Assyria) In the 13th century its i irn 
gat on system was destroyed by the Mongols and the 
nch plain aga n became desert and marsh In spite of 
some modem irngat on orks its ancient fertility is 
not yet entirely recovered (See Iraq Tigris River ) 


EUROPE — Mather Land of the MODERN WORLD 
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world inachievement and 
influence Their accom 
pushmenta m science 
art literature politics 
and economics surpassed 
those on any other con 

taent In the last four __ 

)em Euro- {■A.SXuS'SCrtJJ! 

Prana spread their cul p.ipu. in 

over the world Na- F “ 

Rons founded by European colonists earned forward 
^standards and accomplishments of the motherland 
7 * firat half of the 20th century saw Europe rav 
*?ea by two bloody and destructive wars Its cities 
**re blasted its factones shattered its capital spent 
18 farm lands laid waste Its people suffered im 
PWenshment hunger physical and mental wounds 
: “rture Twenty million or more met death 
AU this devastat on has raised the question Can 
“rope come back? Can its peoples and nat ons re- 
ktWv fonaer leadership or even stand as equals 
p** People of newer nations elsewhere? 
it ar t °f the answer may depend upon the measures 
of f. it 8 ° ve niments and perhaps upon the outcome 
jurther wars But in the end Europe s future should 
com, JU,t M dd its past from the nature of w> e 
W* and from the character of the people who 
European civilization there 


Europe is the second 
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on one side and the greatest are3 of land on the 
other, Europe is found at the heart of the land hemi- 
sphere. 

Another favorable factor is its north-south loca- 
tion. The greater share of the continent lies in mid- 
dle northern latitudes. These latitudes have proved 
most favorable to man and his works. They contain 
most of the largest populations and most of the lead- 
ing nations of the past and present. 

In this strategic location, Europe has ready com- 
munication with the rest of the world. Land routes 
reach western Asia. Africa is but a short distance 
across the Mediterranean; and the most densely popu- 
lated part of North America lies directly across the 
Atlantic. Men have shortened the water routes to 
the Orient by cutting canals through the isthmuses of 
Suez and Panama. They have also linked Europe to 
other lands with air lines. 

Favorable Shape of the Continent 
A glance at the maps on later pages reveals that 
Europe is splendidly shaped to participate in world 
commerce. It protrudes into the surrounding seas 
like a slender, irregular triangle, tapering from Asia 
in the east to a tip in Portugal. Peninsulas sprawl 
into the seas and islands stud the waters. No other 
continent has so many deep indentations bringing 
the advantages of the ocean so near to every region. 
In the south, the Mediterranean and Black seas cam' 
ocean traffic 2,500 miles inland. In the north, the 
North Sea and the Baltic also penetrate far inland. 

Only in Russia in the broad eastern base of the con- 
tinent is any spot 1,000 miles from the sea. Every 
part of western Europe lies within 300 miles of ocean 
travel. The long, indented coast line measures 20,000 
miles if only the important indentations are counted, 
and 50,000 or 60,000 if every' little bay, inlet, and 
cape is included. 

The continent’s long, indented coast line has many 
harbors in bays and river mouths where the people 
have built busy' ports. Some of the most important 
seaports have been constructed well up the rivers. 
Here they are more sheltered than if they were on the 
coast and more convenient to inland industries. The 
river mouths, or estuaries, are wide and deep enough 
for ocean vessels. The deeply indented coast line has 
also helped many peoples to develop great fisheries. 

Europe’s Peninsulas and Islands 
The largest peninsula is Scandinavia, hanging be- 
tween the Baltic and the Atlantic like a giant mitten. 
Opposite it, small Denmark juts northward. In the 
southwest, the Iberian Peninsula, containing Spain 
and Portugal, separates the Atlantic from the Medi- 
terranean. At the Cape of Gibraltar, it reaches within 
15 miles of Africa. Into the Mediterranean hang the 
boot-shaped Italian Peninsula, and the Balkan Penin- 
sula, tipped by many-fingered Greece and its islands. 

Outside this coast line, but near enough to be count- 
ed part of the continent, are many groups of islands. 
The largest and most important are the British Isles 
in the northwest. The narrow English Channel and 
the North Sea separate them from the mainland, and 


for some 900 years have protected the British people 
from invasion. The islands also afford good harbors, 
tillable land, and mineral resources. Iceland, a large 
island of 40,000 square miles, 500 miles northwest of 
Scotland, is sometimes considered part of Europe. 

Other important islands rise from the Mediterra- 
nean Sea, south of the continent. Among them are Sici- 
ly, Sardinia, Corsica, and the Balearic group in the 
western basin; and Cyprus, Rhodes, Crete, the Ionian 
Isles, and Malta in the east. These islands and penin- 
sulas offered convenient stopping places when early 
Mediterranean sailors learned to navigate the seas. 

Favorable Surface of the Continent 

The map of heights and depths on a later page re- 
veals that much of the continent’s surface is lowland. 
Europe has a larger proportion of lowland than any 
other continent. Its chief mountain masses run gen- 
erally cast and west in the southern half of the conti- 
nent. To the north of this mountain backbone, a plain 
slopes down to the coast of the Baltic and North seas. 

Westerly’ winds from the Atlantic sweep freely east- 
ward over this plain, carrying moisture far inland. 
Most of Europe is thus supplied with abundant rain- 
fall and temperatures are moderated. Europe has 
none of the huge deserts found on other continents. 

Originally a large part of the continent was cov- 
ered with dense forests that supplied material tc 
build ships and homes. Today most of the woods art 
gone; but they left a heritage of varied soils. AL 
these advantages give Europe the greatest proportion 
of land fit for agriculture of any continent. 


Mineral Resources and Water Power 
Beneath the surface, the continent has rich store; 
of minerals. The most important are generous sup 
plies of coking coal and iron ore. Together they g |U 
Europe the means for building modern manufacturing 
industries. Building stone is abundant. Most othei 
needed minerals exist in reasonable supply’. Tie 
greatest lack is in petroleum. Only' the eastern park 
of the continent have productive oil fields. 

The mountain streams offer sources of hydroelcctm 
power, and many have been harnessed — particular y 
in the Scandinavian highlands, the Alps, and in Ita y 
This source of power is especially valuable in conn 
tries where coal is scarce. After the second V> or c 
War, France undertook a huge dam and power plan 
construction program on the Rhone, designed to dou- 
ble French electric output. 

Europe’s Rivers and Inland Waterways 
This well-watered continent is drained by a net" or 
of rivers. Many are navigable for long distances, anc 
through the centuries, the people have improved t en 
natural waterways. They' have dug canals around non 
navigable sections of the streams and have connec ec 
various rivers to create extensive waterway 
Europe’s river-canal systems carry more valua 
cargoes than those of other continents. The naviga 
rivers connect agricultural, mining, and indus na 
areas with one another and with the seaports. I 
boats haul coal, ore, other raw materials, and foo 
stuffs to the industrial cities. 
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FROM LOFTY MONT BLANC TO A LOW DUTCH PASTURE 
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'■yj „ - ’; '' ; 1 -v^BlL * - ? ? * Here are contrasts in altitude and living in Europe. M 

*-; t- Blanc (15,781 feet) in France is the highest peak m the AJP* 

r i; : r -V Snow fields cover it and glaciers flow down its slde J: 

- -'I*"’ ' ! °nix, at its foot, caters to summer and winter visitors. The o j 

i farm, at the left, lies below sea level in the thickly popwa* 

Sri *}%*$*.• -;V > . • Netherlands. The Dutch build dikes and ditches to nd 

-71 '^- V L *-c- land of water and make careful use of it. The farm bull 

< .. serves as home, cheese kitchen, hay mow, and winter sta * 

1 - «.* w " 3 This farmer uses his milking machine in the field in summ 
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The broad swath of blue on the bottom map shows tW+Tio A . 7 . . 

the heaviest rainfall on high coasts and mountains AUan “C winds distribute abundant moisture across Europe, with 

be top show s the rich vegetation that grows in the moist climate. 
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The Rhine system 13 the THE BUSY PORT OF STRASBOURG IN FRANCE 
most important This mer 
end its connecting w a tern ays 
serve five leading industrial 
nstons of western Europe 
and carry more freight than 
any other Other mers flow 
mg west or north from Eu 
ropean industrial and com _ 
mercial centers include the fr~ 

'tone the Wescr the Elbe ' 1 

the Oder and the Vistula 
In Russia the North Dvina 
and the Pechora empty into 
Arche waters and are frozen 
many months each year 
The Dniester and the Don 
carry cargoes into the Black 
Sea Europe s longest mer 
the \olga 1 nks central Rus- 
sian industrial areas with the 
Caspian Sea 

The Danube second river 
of Europe forms a hghi ay 
between central and eastern Thl 

EXaJtauS Sht soc, .U the way .» .bo «» »d fO«») 'XtZTw’Z,, Eu 
Black Sea Nations alnat its rente have sot op pel tt » rM b fc rme d coiLmn.c.t on. 

cal barriers to through traffic in recent decades ro ]*“ “ Lieauate to tie together bo large an area 

Rnera flowing into the Mediterranean are mairdy 1 ere n <J (|0m th “ r ne ghbors by barriers 

short swift mountain streams The longest are the Regions he pjtchwork 

Ebro in Spam the Rhone in France and the Po m o mounts n and sea , ons wh.ch ap- 

Itily Though the Rhone is not navigable the Safine of nat ons “ d 

Hhone valley has been an age-old land route ^Atanv facts which help to explain the histone 

Development of Land Transportation . * between different peoples languages and 

Though the waterways are important they are ® revealed by exam ning the physical 

dwarfed by the railroads in mileage and in the amount n ® . . jg an d the peoples of Europe 

of cargo they carry The network of railways and structure me 

highways is denser m the industrial west than m the 
cast The easiest area for land travel is the broad 
lowland or plain But European engineers have also 
threaded the mountains with roads and rails In rao"t 
of the mountain systems natural valleys passes and 
depressions offer routes The Pyrenees between Spain 
end Prance and the Caucasus in the southeast raise 
the most difficult barriers Their passes arc few and 
“gb but around the flanks of the ranges each has 

passages between the mountains and the sea The 'eastern side of the triangle is » *'***' ' 

'Binary need, have influenced rente loe.Wna £* «*£,„ K the Ant a ««." atatmi 
throughout the continent European countries have Mountains From the pea £ 

*>*■» Ht tie need to defend front.en, and to ■« “ dom to the d 

—. of men and — fltncUy E „ W part * 

People Countries and National Barriers fold Iig nt 0 mountains th 0 „ o , n „ three Bides 

Europe 8 energetic and progressive P«>P*? long irregular movem ents of the 

“aoe good use of the continent s resources Not con 1(J wer e formed wne 

** *tfl« material achievement they have created oturo ^ forced rocks against the edges 
JJ*?t art have made outstanding advances m sc 6 loffLmd ma ss and fob , of Europe 
? d Nation and have sought greater poht cal fre The older Mount r ^ f mountal „ 

d°tn and social justice , , . . v Throughout geologic tune . the 

European progress has however 1x6,1 deten li-£ making «e nton 0 ,(lrange 
lat «nal nvalnes customs barriers language differ- 


| On a map Europe pre ents a cnmpl 
I rated pattern of land deeply scalloped 

Structure b gea3 that form many pen nsulas But 
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The Climates 
of Europe 


v> , 

electnVplaxitJ^The r JlVo^Tr^s^thro* gh°a " umJi 0 A%Md S faifa* ° f ,£ hydr °- 

whe.e a terrace farm make! a firebreak fa the foJert!” ' he " ^ 

were iltxust up. The oldest European mountain s^tem 
visible today n=es m the northwest. It runs across the 
northern parts of Ireland, Wales, and England, across 
.-cotland, and along the northwestern side of the Scan- 
dfnaaaan Peninsula. OriginaUy the system eSd 
p e Sea, but this part sank beneath the 
ater. Geologists ; call these mountains the Caledonian 
- em. from the Scottish (Caledonian) portion. They 
were formed originally in Silurian and early Devonian 

i™tlip ' S |7 G<: ‘ 0 0 =T) -Inside the Scandinavian portion 
is the broad, rock-based mass of land called he 

Fcnno-Scandian shield. 6(1 the 

Tlie next oldest mountains lie along the southern 
lowland triangle. They were formed during 
the Coal Age, but only scattered parts of the original 
range remain Geologists call these mountains^the 
/flyman system, from an ancient name for a German 
portion. They are also called the Armoriam Fcld ^om 
an old name for the province of Brittany They 
^"°' V K . fen f . to ^ the central uplands. The ui 
land, are found in southern Ireland, southern Wata^ 

and Cornwall * England. France has Santa fa 

Bntteny m its central plateau (the C4vemS and 
m the Vosg^to the east, Belgium and Gemiam- 
ha\e the Ardennes, and Germany ha= th P pt ' 

™ d Sdnn,™M (Bbct 


In Czechoslovakia are the Ore Mountains 
(Erzgebirge) and the Sudetens. Outlying 
remnants are found in the Mesefa of 
Spain and in the Rhodope Mountains 
north of the Aegean. 

After the Hercynian system v, as formed, 
the Urals were forced up against the 
ca=tcm edge of the Ru«ian plain. Tlie 
plain itself is a vast rcrirtant block called 
the Russian platform. 

Lofty Younger Mountains of Europe 
Generally south of the Hercynian sys- 
tem lias the youngest of Europe’s moun- 
tains, the Alpine system. Its chief ranges 
are the Pyrenees the Alps, the Apen- 
nines, the Dinanc Alps, the Carpathians, 
the Balkans, and the Caucasus. The Al- 
pine system was created by an immense 
upheaval w hich acted as though Africa had 
moved north and forced rocks up from the 
sea bottom against the European conti- 
nent. Most of the rocks w ere folded and 
pinched into lofty mountains, but a few 
areas resisted folding. Among them are 
the Hungarian and Rumanian plains 
After the Alpine range- were formed, 
a great Ice Age overwhelmed Europe (sec 
Ice Age). Thick ice caps formed in 
the north and on the higher southern 
ranges. Erosion from moving ice cut down 
the higher peaks and gouged out deep val- 
leys. Massive outwashes of water from 
edges of the ice left thick deposits of grai - 
el. sand, and mud over the ice-free land 
Chill winds blowing out from the ice car- 
ried dust and piled up thick deposits of fine-grained 
loess soil beyond the edges of the ice. 


Most of Europe enjoj-s a moderate 
and pleasant climate, generally favor- 
able to human life and agriculture. 
Tlie only unproductive land is in the more rugged por- 
tions of the mountain ranges, in patches of desert near 
the Caspian Sea, and a strip of cold tundra in the Far 
Xorth. 

. Mhstem Europe’s climate is called marine, because 
■t is greatly influenced by the ocean. Tlie Atlantic 
along European shores is warmed by drifts of warm 
water including the Gulf Stream. Therefore temper- 
atures are usually milder than at the same distance 
north of the equator in Xorth America. Mediterranean 
lands have climates comparable to that of the Pacific 
coast of California, although they lie 400 miles farther 
north. In northwestern Europe the contrast is even 
more favorable. The British Isles and the Xorth Sea 
coast are about as far north as Labrador. But instead of 
having almost Arctic winters, these European localities 
have almost as high an average annual temperature as 
Aew lork City, nearly 800 miles farther south. The 
difference between summer and winter temperatures 
also is less in western Europe. 





WESTERN EUROPE — Continued 


HoLstebro. Den. 14.711 J 4 

Holyhead, Wales 30.SG9 G 5 

Honfleur, Fr. 7.7S3 H G 

Horsens, Den. 35.898 J 4 

Horten. Nor. 11,418 J 4 

Hospitalet. Spain 10,222 H 7 

Hradec KralovG, 

Czech. 52,202 L 5 

Huelva, Spain 1G3.G4S F S 

Huesca, Spain f 2 1,332 G 7 

Hull (Kingston-upon- 

HulH. Eng. 200.0GS H 5 

Hungary 9.204,799 L G 

HyCres, Fr. 15.020 J 7 

Ibiza, Balearic Is.. 

Spain 10,502 II S 

Iglesias. Sardinia. 

Italy 13.SG0 

Imperia, Italy 20.9 1G 

Ingolstadt, Ger. 40,523 

Innsbruck, Aus. 95.055 

Inowroclaw, Pol. 35. SOS 

Inverness. Scot. 2S.115 

Ipswich, Eng. 10\,7SS 

Ireland 2.9G0.593 

Inin, Spain S.10S 

Issoudun. Fr. 11,189 

Italy 47,020,530 

Jaca. Spain 0,251 


Jacobstad (Pietarsaani), 


J 8 
J 7 
K G 
K G 
L 5 
G 4 
H 5 
F 5 
G 7 
II G 
K 7 
G 7 

M 3 
G 8 
L G 
L 6 

M 4 
K 5 


Fin 12,400 

Jain, Spain iGl.GlO 

Juszberiny. Hung. 27.515 
Jelenia G6ra. Pol. 39.050 
Jelgava (Yelgava). 

U.S SR. 34.099 

Jena. Ger. 82.722 

Jerez de la Frontera. 

Spain 1107.770 F 8 

Jesenicc. Yugo 15.811 KC 
Jthlava, Czech. 21.797 L G 
JonkopLUK. Sweden 44. CSS K 4 
Jyvaskyla, Tin 24.050 M 3 
Kaliningrad (Kdnigsberg). 

U.S S.R. 150.000 L 4 

Kalisz. Pol. 55,140 L 5 

Kalmar, Sweden 27.049 L 4 
KaposvCr. Hung. 33.07G L G 
Karcag, Hung. 25.031 M G 
Karlovac. Yngo. 31.73S L G 
Karlovy Vary. Czech. 

20,922 K 5 
Karlshamn. Sweden 10.691 L4 
Karlskoga, Sweden 31.303 L 4 
Karlskrona, Sweden 

30,997 L 4 
Karlsruhe, Ger. 19S.840 J G 
Karlstad. Sweden 35.651 K 4 
Kassel. Ger. 102,132 J 5 

Katowice (Kattowltz). 

Pol. 170.03G 

Katrinebolm, Sweden 
r % 14.492 L 4 

Kaunas (Kovno). 

U.S.S.R. 

KecskemGt, Hung 
KemI, Fm. 


Lam ego. Tort 

7.449 

F 7 

Malmo. Sweden 

192.498 

Iv 4 

Landerncau. Fr 

9.175 

G G 

Malta 

305.991 

K 8 

Landsbcrg (GorzGw). 


Manchester. Eng 

703.175 

G 5 

Pol. 

19.79G 

L 5 

Mannheim. Ger. 

245.G34 

J 0 

Landshut. Ger 

4G.785 

K G 

Mannsa, Spain 

33.7G8 

II 7 

Landskrona. Sweden 25.0S9 

K 4 

Marburg. Ger 

30,530 

J 5 

Langrcs, Fr 

5.024 

H 6 

Marchcna. Spain 

10.009 

G S 

Lanusri. Sardinia 



Maribor, Yugo. 

77.124 

L G 

Italy 

4,045 

J S 

Marmande. TV. 

8.190 

H 7 

Laon. Fr. 

14.8GS 

II G 

Marsala. Sicilj'. Italy 


Larvik. Nor 

10.311 

J 4 


24.050 

K 8 

Lat\ian S S R.. 



Marseille. IV. 

551. G 10 

II 7 

U.S.S It 

1.800.000 

M 4 

Martina Franca, 

Italy 



105.370 
8S.374 
23,524 
39.821 
254.449 
02,113 M 5 
29.007 M G 
10.572 F 5 
G.29S 
42,120 


M 5 
LG 
N 2 
KG 
K 5 


F 5 
G 4 


H 

G 4 

G 4 
E G 
K 5 
K6 


48,545 M 4 
13,570 K 6 


22,814 E 5 


Kempten. Ger. 

Kiel. Ger. 

Klelcc. Pol. 

Kikinda, Yugo. 

Kilkenny, Ire. 

KiUamey, Ire. 

Kilmarnock. Scot. 
Kingston-upon-Hull 

(Hull), Eng. 299.0GS 
Kirkcaldy. Scot. 49,037 
Kirkwall, Orkney Is., 

Scot. 4,34 S 

Kiskunhalas, Hung. 32.276 
Kladno. Czech. 19.413 
Klagenfurt. Aus. C2.782 
Klaipeda (Mem el), 

U.S.S.R. 

Klatovy, Czech. 

Klodzko (Glatz). 

Pol. 

Kdbenhavn (Copenhagen). 

(cap.). Den. 7GS.105 
Koblenz (Coblenz), 

Ger. 06,444 

Koburg (Coburg), 

Ger. 

Kokkola, Fin. 

Kolding, Den. 

Koln (Cologne), 

Ger. 

Kom&rno, Czech. 

Kongsberg, Nor. 

Kongsvinger, Nor. 

Kd rugs berg (Kaliningrad). 

U.S.S.R. 150,000 

Konstanz, Ger. ‘ " 
KoScian. Pol. 

Ko5ice, Czech. 

Koszalm (Koslin). 

Pol. 

Kotka, Fin. 

Kottbus (Cottbus), 

Ger. 

Kovno (Kaunas), 

U.S.S.R. 105.370 

KrakGw (Cracow). Pol. 

347.517 M G 
Kranl. Yugo. 17.753 K G 

Krefeld. Ger. 171.875 J 5 

Krems. Aus. 20.353 L G 

Knstiansand, Nor. 25.81 5 J 4 


K4 
J 5 


44,929 K 5 
13,211 M 3 
31,017 J 4 


594.941 

17.465 

8,324 

2,157 


J 5 
E G 
J 4 
K 3 

E 4 
J G 
E 5 
GG.968 M G 


42.934 

10,800 


17.115 

24,050 


L 5 
N 3 


49.131 K 5 
M 5 


Kristianstad, Sweden 

25.03G K 4 

KTistlnehamn. 

Sweden 19.0S4 K 4 

Krosno. Pol. 13.873 M G 

Krotoszyn Pol 13.748 E 5 

Kuopio Fin. 33.345 N 3 

Kuressaare, U S S.R. 4,478 M 4 

Kutna II ora, Czech. 

1G.1SG K 5 
Kutno. Pol. 20.0GG L 5 

Kwidzyd. Pol. 7.9SG L 5 

L’Aqulla. Italy 20.573 K 7 

La Chaux-de-FoncIs, 

Swltz. 33,151 J G 

La Corufla. Spain tl33.S44 F 7 

La FlOche. Fr. 8,103 G G 

La Ltnca. Spain 35.446 C* 8 

La Maddalena. Sardinia, 

Italy 8,740 K 7 

La Koch e-sur- Yon. 

Fr. 15,278 G C 

La Rochelle. Fr. 45.SG4 G G 

La Scyne-sur-Mer, 

Fr 18.490 J 7 

La Spexia. Italy 109.8GG J 7 

r*i— 41,759 N 3 


Lauria, Italy 
Lausanne. Swltz 
Laval. Fr 
Le Creusot, Fr. 

Le ll&vre, Fr 
Le Mans. Fr. 

Lo Puy, Fr. 
Lebork. Pol. 

Lecce. Italy 
Leeds. Eng 
Eoeu warden. Noth. 


11.097 

I0G.S07 

28,171 

17.133 

105.491 

90,093 

18.347 

10,954 

42.G22 

504,954 

“G.G79 


Leghorn (Livorno). 

Italy 140.3G7 

Legnica (Llcgnitz), 

Pol. 55.949 

Leicester. Eng. 285.0G1 

Leiden. Ncth. SG.914 

Leipzig, Ger. GO 7. G 55 

Leiria. Port. 7.123 

Eeobcn. Aus. 35.319 

Le6n. Spain t59.549 

LCrida. Spain 152.849 

Lerwick. Shetland Islands, 
Scot. 5,53S 

Les Sablcs-d'OIonnc. 


Fr. 

Lcszno. Pol. 
Lcvlcc. Czech. 
Liberec. Czech. 
Llbourne. Fr, 
Lidkdplng, Sweden 
Liechtenstein 


17.013 

20,820 

12.75S 

GG.803 

14,503 

14,542 

13,75' 


LiC-ge (Lulk). Bclg. 15G.20S 
Llenz. Aus. 10,024 

Llcpija (Lepaya). 

U.S S.R. 75,000 

Lille. Fr. 179,778 

LIUehammer. Nor. G.G34 
Limerick. Ire. 50,820 
Limoges, Fr. 99,535 

Linares. Spain 31,318 

Lincoln. Eng. 69,412 

Linkoping, Sweden 54.552 
Linz, Aus. 181.GS5 

Lisboa (Lisbon) (cap ), 
Fort. 783,226 

Lisieux, Fr. 11.5G9 

Lithuanian S.8.R.. 

U.S.S.R. 2,700.000 
Liverpool. Eng. 789.532 
Livorno (Leghorn). 
t . 140.307 

Ljubljana. Yugo. 13S.2I1 
Ljungby. Sweden 7.155 
Llanelly, Wales 34,329 
L6df, Pol. G22.495 

Logroho. Spain 151,975 
Lomza. PoL 13.772 

London (cap.). England 
(city-Met. Boroughs) 

T . 3,348,330 

London (Greater) 
y . . „ 8.340,137 

Londonderry, No. 

Ire. 

Lorca. Spain 
Lorient. Fr. 

Lourdes, Fr. 

Lowestoft. Eng. 

Lowlcz, Pol. 

Lub5n. Pol. 

LG beck, Ger. 

Lublin. Pol. 

Lublimec. Pol. 

Lucca, Italy 
Lucena, Spain 
LuCenec. Czech. 
Luckenwalde. Ger. 


50.099 

24.127 

10,704 

12,421 

42,837 

13,764 

8,149 

238,276 

111.025 

11,470 

32,896 

22,797 

14,988 

30,979 


L 7 
J G 
G G 
ri o 
G G 
II G 
II G 
L 5 
L 7 
G 5 
J 5 

J 7 

L 5 
G 5 

n 5 

Iv 5 
F S 
K G 
F 7 
H 7 

G 3 

G G 
L 5 
LG 
L 5 
11 7 
K 4 
J 0 
J 5 
K0 

M 4 
II 5 
K 3 
F 5 
H G 
G 8 
H 5 
L 4 
KC 

F 8 
H 6 

M 4 
G 5 

J 7 
KC 
K 4 
G 5 
L 5 
G 7 
M 5 


G 5 

F 5 
G 8 
G G 
G 7 
H 5 
L 5 
L 5 
J 5 
M 5 
L 5 
K 7 
G 8 
L 6 
K 5 


Ludvika, Sweden 10.30G K 3 
Ludnigshafen. Ger. 

I23.SG9 J G 
Lugo, Spain 153.743 F 7 

Luik (Lftfge). Bclg. 15G.20S J 5 
Lulei, Sweden 22.514 M 2 
Lund. Sweden 33,954 K 4 
LQneburg, Ger. 5S.139 K 5 
LunCville, Fr. 19.005 J 0 

Luton. Eng. 110.370 II 5 

Luxembourg. Lux. 01,990 J G 
Luxembourg 290,992 J G 

Luzern. Switz. GO. 520 J 0 
Lyon. Fr. 439.SG1 II 0 

Maastricht, Ncth. 74,449 J 5 
Macerata. Italy I4.4G0 K 7 
Macon. Fr. 18.221 II G 

Madrid (cap.). 

Spain tl.018.435 G 7 

Magdeburg. Ger. 23G.32G K 5 
MahGn. Balearic Is.. 

Spain 14.G51 H 8 

Mainz. Ger. 8S.3G9 J G 

M&laga. Spain 127G222 G 8 
Malbork (Maricnburg). 

Pol 10,017 L 5 

Mallow. Ire 5.5S3 F J 


20.G22 

25,581 

21.7G2 

12,058 

5.281 


C0.2SS II 5 


M atarO, Spain 
Matcra. Italy 
Mazamct. IV. 

Maiclkiai. U.S S.R. 
Mechelen (Mallncs) 

Belg. 

Medina del Campo. 

Spain 
Melun. Fr. 

Memel (Klalped 
U.S.S.R. 

Menton. Fr. 

Merano, Italy 
Mfrida, Spain 
Mfrtola, Port. 

Medina. Sicily, 

Italy 
Metz. Fr. 

Middlesbrough, 

Eng. 

Mikkell. Fm. 

Milano (Milan), 

Italy 

MiUau, Fr. 

Mlndon, Ger. 

Miranda de Ebro, 

Spain 

Miskolc. Hung. 

Mlawa. Pol. 

Mo, Nor. 

Modena. Italy 
Mcxlica, Sicily, 

Italy 

Mohacs. Hung. 

Molde. Nor. 

Moirctta, Italy 
MGlndal. Bweden 
Monaco 
Monaghan. Ire. 

Mondovi, Italy 
Monforte do Lem 
Spain 

Montalban. Spain 
Montargis. Fr. 

Montauban, Fr. 
Mont£hmar. Fr. 
Montenegro Rep., 

Yugo. 419.G25 

Montlu<;on. Fr. 45,535 

Montmorillon, Fr. 4.1 1G 
Montpellier, rr. S0.G73 

Montrose. Scot. 10.7G0 

Monza, Italy 58.503 

Mora. Spain 10,332 

Morastrand. Sweden 3.445 
Morlaix, Fr. 12.17G 

Morfin de la Frontera, 
Spain 10.570 

Mosjoen. Nor. 3,349 

Moss, Nor. 18,489 

Most, Czech. 23.110 

Mostar. Yugo. 31.C0S 

Motala. Sweden 24,723 

Motherwell and WLshaw, 
Scot. C8,137 

Motffl. Spain 15,943 

Moulins, Fr. 20,832 

Mulhouse. Fr. 85.956 

Mullingar, Ire. 5,6-13 

MUnchen (Munich), 

Ger. 831.937 

MUnster, Ger. 118.49G 

Murcia, Spain +218.375 
Naestved, Den. 17.557 

Nagykaruzsa. Hung. 28,464 
Naim. Scot. 4.700 

Nakskov, Den. 1G.074 


L 7 
H 7 
L 7 
II 7 
M 4 


15.I2S 

II G 

* 48.545 

M 4 

11,079 

J 7 

22.575 

K 6 

18.089 

F 8 

1G.439 

F S 

218.593 

K 8 

05.472 

J G 

147,330 

G 5 

15,800 

N 3 

1,264.402 

J G 

15,891 

H 7 
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H C 
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G 8 
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J 5 
G 8 
K4 
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Namsos. Nor. 4.573 

Nancy, Fr. 108.131 

Nantes, Fr. 187.259 

Napoli, Italy 1.003.S15 

Narbonne. TV. 20,301 
NassjO, Sweden 15,075 
Nerva. Spain 14,903 

Netherlands 
(Holland) 

Ncubrandcnburg. 

Ger. 20.446 

NeuchStcl, Switz. 27,998 
NcumUnstcr, Ger. 73,481 
Neuruppin. Ger. 2G.040 
Ncustreli tz, Ger. 24.C92 
Nci'crs, Fr. 32,246 

Nowcast le-on-Tync. 

Eng. 291,723 

Nicastro. Italy 1G.273 
Nice, Fr. 200.750 

NIJar, Spain 2.050 

Nijmegen, Ncth. 100.523 
NImes, Fr. 75,398 

Niort, Fr. 29,0GS 

Nitra. Czech. 22,589 

Nogcnt-Ie-Rotrou, 

Fr. 0,439 

Nokia. Fin. 11.SG7 

NorrkGping. Sweden 84.939 
Norrtalje. Sweden G.52G 
Northampton. Eng. 

104,429 

Northern Ireland 1.370.709 
Norway 3,278.5-10 

Norwich, Eng. 121,220 
Noto. Sicily. Italy 18,923 
Notoddcn. Nor. G.G53 
Nottingham, Eng. 30G.00S 
Novara, Italy 52,209 

No%4 Sad. Yugo. 83.223 
Nowy Sacz, Pol. 23.049 
Nowy Ta^g. PoL 8,144 
Nuoro. Sardinia, 

Italy 1O.S20 J < 

NUmberg (Nuremberg), 

Ger. 302.459 

Nybro. Sweden G.SG9 

Nykarleby (Uusikaarlepyy) 

Fm. 1.131 

Nykoblng. Den. 17.192 
NykCping, Sweden 20,47* 
Oban, Scot. 6.227 

Odense, Den. 100,940 
Olawa. PoL 6.410 

Oldenburg. Ger. 122.S09 
Olomouc (Olmiltz). 

Czech. 5S.D8 

Olot, Spain 11,982 

Olsztyn (Allcnstcln). 

PoL 29.053 

Omagh. No. Ire. 0,*G- 
Oostendc (Ostende), 
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JG 
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G 5 
F 5 
J 3 
H 5 
L 8 
J 4 
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J C 
L6 
M 6 
LG 


49.C51 
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32,004 


Bclg. 

Opatija. Yugo. 

Opava. Czech. 

Opolo (Oppcin), 

Pol. 

Orange. Fr. 

Orbetello, Italy 
Orebro, Sweden 
Orense. Spain 
Orihucla, Spain 
Oristano. Sardinia. 

Italy 

Orleans. Fr. 

Omskoldsvik, Sweden 735G 

Ortigueira. Spain 
Osljck. Yugo. 

Oskarshamn. Sweden 10,<0* 
Oslo (C3p.), Nor. 434.047 
Osnabrilck, Ger. 1 09.53 S 
Ostcrsund. Sweden -1.3 < a 
Ostrava, Czech. 

OstrOda. PoL 
Ostrolcka. Pol. 

OstrGw, Pol. 

Ostrowiec, rol. 

Oulu. Fin. 

Oviedo, Spain 
Oxford. Eng. 

Pablanice. Pol. 

Paderbom, Ger. 

Padova, Italy 
Paisley. Scot. 

Palenaa, Spain 
Palermo. Sicily, 

Italy 

Palma, Balearic Js.. 

Spain tl?G.S14 

Palml. Italy 

Pamicrs. Fr. ,0.641 

Pamplona, Spain +*2.394 
Paneveiys (Panevezhis). 

U.S.S.R. 23.94, 

P5pa, Hung. 

Pardubice. Czech. 44.55, 
Pans (cap.). Fran g 6?1 ^ 

Parma. Italy 
Pamu (Pyamu). 

U.S.S.R. 

Passau. Ger. 

Pau. Fr. 

Pavia. Italy 
P6cs. Hung. 

Pembroke, Wales 
Penzance. Eng. 
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THE ROOTS OF MANY EUROPEAN PROBLEMS 



There are 38 “national groups” in Europe 


Ifewdl 


Albanians 

Austrians 

Basques 

Bulgarians 

Catalonians 

Croats 

Czechs 

Danes 

Dutch 

English 

Esthonians 

Finns 

Flemings 


French 

Germans 

Great Russians 

Greeks 

Hungarians 

Irish 

Italians 

Latvians 

Lithuanians 

Montenegrins 

Norwegians 

Poles 


Portuguese 

Rumanians 

Scots 

Serbs 

Slovaks 

Slovenes 

Spaniards 

Swedes 

Swiss 

Turks 

Ukrainians 

Walloons 

Welsh 


,1 


vSC'* 



There are 28 chief languages 


TTPIN AIAETAYP&EHTE 


TA£ fPAMMAE 



Erglish 


Russian 


Hungarian 


ATTEHTf 

AL 

TRENO 


Albanian 

English 

Hungarian 

Russian 

Basque 

Esthonlan 

Italian 

Serbian 

Bulgarian 

Finnish 

tifhuanlan 

Slovak 

Catalonian 

French 

Norwegian 

Slovenian 

Czech 

Gaelic 

Polish 

Spanish 

Danish 

German 

Portuguese 

Swedish 

Dutch 

Greek 

Rumanian 

Turkish 


9 frf)iunq! : 

35 or bra llbrrithrnlrn \ 

trr O'tlrifr i 

o n h o 1 1 f n ! ! 


(Road signs illustrate the extreme differences of language) German 




There are 7 principal religious denominafions 

} A 




Canterbury Ccft«tJfol 
Angfkcn (Epitcvpcf) 


New Church, Ar-x’erdcn 
Dutch Reformed (Ccfnnsst) 



St. Nicholes, Stockholm 
Lutheran 


St. Peter s 
Ccccn Cc*Scfic 


Old-New Synagogue Church in Bucharest 
Prcgue—Jewu« i fc dtm Orthodox 


Blue Mosque, Istanbul 
Mohaanedcn 
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Freva ling westerly winds carry warm air and ram 
fall deep inland {or there are no great north south 
mountain ranges to block the winds The heaviest 
rainfall comes in the growing season Except in the 
north the cl mate can support an abundant natural 
growth of deciduous forests 
The marine influence decreases toward the east 
where the land mass broadens to meet the great north 
south span of Asia Here the climate becomes corth- 
vent/il Summer an 1 winter temperatures differ more 
ftart in the west But even here some of the ocean a 
nfluence is felt The moist air penetrates farther ea»t- 
wudia rummer and rainfall is Heaviest at th s reason 
Areas in the south central plains in Hungary an 1 


EUROPE 

Rumania have the same type of warm humid climate 
found m the United States between the cotton beft an 1 
the com belt But this climate is found 500 to 600 
miles farther north m Europe than in America T1 e 
climate is fully continental m Russia with severe 
winters and hot summers In southern Russ a rainfall 
is not sufficient to support forests Here the broad 
grassy steppes (pramesl stretch eastward into Asia 
and a true desert area lies north of the Caspian Sea 
Southern Europe has a Mediterranean cl mate 
(The name is appl cd also to the climates of south 
ern California and of ce tain parts of the 
Chilean coast ) The summers are hot and dry 
and the winters are cool and rainy 


FROST FREE SEASON FOR GROWING CROPS 
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The Many Peoples and Languages of Europe 

17 UR OPE is the most densely populated of the conti- the majority of the people are tall, blonde, and long- 
nents. With but S per cent of the earth’s land sur- headed. This stock has been called Nordic. In the 
face it is home to about one-fourth of the world’s center, the Alpine stock predominates. These folk are 
people. The entire continent holds an average of more roundheaded, with a short, thickset frame, brown 
than 140 persons to the square mile. Europe west of hair, and brown or grey eyes. Along the southern 
Soviet Russia has an average density of 350 or more coasts live the Mediterranean people with dark skin, 
to the square mile; and industrial countries such as black eyes and hair, and long heads. All these stocks 
England, the Netherlands, and Belgium have more belong to the white race, 
than 700 to the square mile. Languages and Religions 

These figures stand in striking contrast with a pop- The peoples of Europe speak 50 or 60 languages, 
ulation density of 50.7 to the square mile in the This confusion of tongues has been a barrier to 
United States and more than 75 in Asia. Some por- understandings between peoples and has hampered 


tions of Asia are more crowded than Europe, but in 
those i>ortions the masses of the people have a mis- 
erably low standard of living. In Europe, living 
standards have generally been above the average for 
the world; and they have been exceeded in America 
only in recent generations. 

How Europe Was Populated 
People have lived in Europe for countless ages. 
When the glaciers of the Ice Age covered the north 
and the high mountain ranges, early races of men were 


trade and communication. 

All but a few languages are derived from the root 
language called Indo-European, or Aryan (see Lan- 
guage and Literature). The many languages belong to 
three major groups. They are the Germanic languages, 
including English, German, and the Scandinavian 
tongues; the Romance languages, derived from Latin 
and spoken along the Mediterranean and in southern 
Belgium and Rumania; and the Slavic languages, 
spoken by most of the people of Russia, Poland, 


living on the Mediterranean coast and in ice-free 
regions in Spain, France, Germany, and elsewhere. 
After the ice receded, new peoples flooded into the 
continent from Africa and in larger numbers from 
Asia. Migrations continued into historic times, even 
to the end of the Middle Ages. Most of the present 
population ha= descended from these immigrants who 
came after the Ice Age. 

When this immigration started, the beginnings of 
civilization had already been developed in western 
Asia, in Egypt, and in India. Men had learned to 
plant crops, domesticate animals, and live in perma- 
nent homes. They could make pottery and could spin 
and weave. They made tools of polished stone and 
were beginning to use metal, starting with copper. 

These skills were brought to Europe by many 
routes. Some seafaring peoples worked along the Med- 
iterranean and Atlantic coasts, and established set- 
tlements. Other immigrants crossed the narrow Turk- 
ish Strait 0 , then spread through the Balkans and up 
the Danube Valley, into V estern Europe, particu- 
larly along the mountain backbone of the continent. 

Still more immigrants came from the grasslands 
around the Black Sea and east of it. The people who 
came from this region spoke Indo-European languages 
and were originally nomadic herdsmen. From time 
to time waves of them pushed westward, chiefly into 
the forested northern plain. Some moved across the 
mountains to the south, pushing aside or conquering 
the earlier inhabitants. In the end they established 
themselves throughout Europe. The people who came 
to be known in history as the Greeks, Romans, and 
Teutons were descendants of these migrants. 

Thus Europe has come to be populated by a mix- 
ture of peoples. Today there are probably no pure 
racial strains on the continent. But certain physical 
types predominate in various regions. In the north, 


Czechoslovakia, Yugoslavia, and Bulgaria. 

Christianity dominates the continent. The few Mo- 
hammedans reside mainly in the Balkans. Members of 
the Jewish faith are scattered over the continent. 

The major Christian groups are the Roman Catho- 
lic, the Greek Orthodox, and the Protestant. North- 
western Europe is predominantly Protestant and 
southern Europe mainly Roman Catholic. In eastern 
Europe, the Greek Orthodox church has historically 
been the prevailing faith. Since the foundation of a 
Communist government in Russia, antireligious agi- 
tation has weakened this church there. 

Characteristics of the People 

Europeans are famous for their energy, resourceful- 
ness, and ability. Some scholars believe that the vigor 
and intensive activity of European stocks is due in 
part to the climate. They hold that the moist, change- 
able weather is stimulating and that temperatures 
over most of the continent are those favorable to 
mental and physical energy. 

Evidence of these qualities is not limited to the 
great achievements of historic leaders. Examples^ of 
the application of hard, skillful work and ingenuity 
in making the best of available resources may be seen 
on every side. Fanners fertilize their land and use in- 
tensive cultivation to get high yields from small 
acreage. Along the Mediterranean the}’ extend tillable 
land by building mountain terraces and filling them 
with rich soil, and by irrigating dr}’ areas. In the Lon 
Countries, they drain land below sea level. 

Many European manufacturing specialties are 
based on the skillful, patient toil of the workers. The 
famous Swiss watches were originally assembled in the 
homes of farm folk who sought extra work during the 
snowy winter. Abundant skilled man power permits 
European industry to exploit low-grade ores that corn 
not be economically used elsewhere. European retai 
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trade has as its basis the small fatuity 
shop in which husband and wife work 
long hours and watch the pennies ccn 
tunes or drachmas closely 

Industry and Commerce 
Europe is the most highly industrial 
ued continent In normal times its he 
tones tum out the greatest variety 
amount and value of goods Though its 
mineral resources are not so great is 
those of North America Europe is cot i 
monly the greatest user of minerals 
Europe had the advantage of an early 
start The Industrial Revolution be„an 
in England in the 18th century «i d 
spread to mainland western ruropc Eu 
ropeans offered a large market for sud 
consumer goods as textiles The [ opuh 
tion more than doubled in the 19th cen 
lury for industry gave a livelihood to 
many more people than farming sup- 
ported But production far outgrew 
home demand as Europeans improved 
industrial methods with scientific ds- 
covenes and inventions 
Europeans expanded their foreign 
trade enormously and their industry be- 
came dependent upon foreign markets 
They also looked to distant areas for 
industrial raw materials and for food 
lor the huge population The 


HUGE CHEMICAL PLANT IN FRANKFORT ON 1 



igiad •duett «4 pi 

put of gram for instance is larger than that of most 
.. . -I,-* regions But European fields 


the 20th century blocked their foreign trade and de- put « gram ‘^^Traions °But European fields 
rtmyed many industrial plants Meanwhile United g Xo^alTroes four fifths or more of the 

Slates industry had expanded to meet war demands produce m J 10 , no * a toes sugar beds 


Slates industry had expanded to meet 
snd offered stiff competition in world trade 
In the arduous task of reviving industry and trade 
Europe g industrial countries were further hampered 
by the fact that agricultural regions around the world 
had begun programs of industrial expansion Poht cal 
conflicts had also curtailed the normal flow of trade 
between the industrial west and the agricultural coun 
toes of eastern Europe, which were dominated by 
Soviet Russ a 

Farming to Feed the Huge Population 
Respite its industrial transformation Europe is 
great agricultural continent It surpasses any 


worlds total output of rye potatoes sugar beds 
flax fiber olive oil and grapes half of the oats and 
barley and almost half of the milk and wheat 
Fisheries of the Maritime Nations 
Fuione 8 people have used the favorable coast line 

gzBsatt'svLps. 

North Sea yields the largest catch On the famous 

JwgerBani ip the renter more than 30 000 fishing 

K V‘ter tram the parts at “ 

ShtTmTte “,“r”. “o. fi.h» S hams 


ether continent in output of crops suited to middle- F Series and seafaring have been ™Por- 

fit tude climates About half of it. people depend load need. u Mime fieets torn 

tt Pon farming for a livelihood 


_ G ^ C " 8 ;X^"ri'md slant waters They 

Europeans* consume'tlm'bulk of the farm produce Europe d P* f the coads of ^ebnd 
*«« the eontment cannot ehrp great aurplu*. m»> tang M ^ GnmJ B aoto of Newfoondtad 
«d trade, lt „ drllieult to reabae that its put- "e»tm rr 

77 /,,™ Men Use Them 

Regions of Europe ana now 

0N™ E L O a”^{..tum..hVr.n-. 

w northern Scotland to the montane of th S. M S’g a “n«, 

’“•dut.™ Penmsula mid northern Murid W got plain, of Hungary .»□ 

“ eerttrrn ^artug in the Inlands of the 
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In discussing the use of these regions, the north- 
ern plain and the central uplands will be considered 
as one geographic region. The southern mountains, 
their basins, and the Mediterranean peninsulas 
formed by these mountains will be treated together. 

Nature lias been niggardly with 
this rugged area. The landscape 
is mainly bare, rocky highland 
splashed with the blue of lakes scooped out by Ice Age 
glaciers. Along the west coasts, sheer cliffs drop to a 
coast fringed with peninsulas and islands. Narrow, 
deep drowned valleys penetrate the rocky coast, mak- 
ing sheltered harbors. In Norway these fingers of the 
sea are called fjords, in Scotland, firths. The Kjolen 
Mountains, the “keel” of the Scandinavian Peninsula, 
slope gently eastward to Sweden’s Baltic shore. 

The mountains are of only moderate height. Scot- 
land’s Highlands rise no higher than Ben Nevis, 4,406 
feet above sea level, and Scandinavia’s highest peak 
is Galdhopiggen, S,1G0 feet in altitude. 

Climate, Plants, and Trees of the Northwest 
Rising from the sea on Europe’s west coast, the 
highlands get the full effect of the moist winds blow- 
ing from the Atlantic. Cloud}', grey skies are common 
and heavy rains fall. Norway’s western slopes proba- 
bly receive the greatest precipitation (rain and snow) 
in Europe. 

Cloudiness interferes with the growth of crops and 
trees in westward-facing areas. But Norway's south- 
eastern slope and most of northern Sweden and Fin- 
land are covered with dense forests of pine, spruce, 
and birch. This is part of the coniferous forest shown 
stretching across northern Europe on the vegetation 
map. Northern highlands of Ireland and Scotland 
have broad stretches of heath, moor, and peat bogs. 
(Similar landscapes are found in Wales and in the up- 
lands of Brittany in France, which are sometimes in- 
cluded in the northwest highland region.) 

Since more than 15 degrees of latitude separate Ire- 
land from northern Norway, a wide difference in 
climate might be expected. But the sea winds tend to 
make the climate uniform along the Atlantic coast- 
line. Summers are cool. Winters, though very mild for 
the latitude, have raw winds and frequent storms. 

Away from the coast, winters in Scandinavia and 
Finland are severe. Darkness lasts much of the day in 
midwinter, for the region stretches far north of the 
Arctic Circle (see Arctic Regions). Norway’s high 
plateau holds the largest glaciers in Europe. High 
land in the Far North lies frozen most of the year 
and bears only meager tundra growth. 

How the Sea Helps the People 
This chill, rugged region is thinly populated. People 
find difficulty in earning a living here. Where the land 
is so inhospitable, it is natural that many should turn 
to the sea for a livelihood. This region has a larger 
proportion of people engaged in seafaring and fishing 
than any other. Norwegians own and man one of the 
world’s great merchant fleets. Their fishing boats 
bring in one of the largest annual catches. 


The Scottish people have long been famed as mari- 
ners. Glasgow is one of the world’s great shipbuild- 
ing centers. Belfast, Ireland, is a center for ship- 
building and sea trading. Fishing towns dot France’s 
Breton coast. 

Use of the Land’s Resources 

The other principal occupations are lumbering, min- 
ing, and stock raising. The Swedes and Finns are 
leading lumber producers. Their lumber and pulp are 
exported throughout the world. The principal deposit 
of mineral wealth is the rich iron ore of northern Swe- 
den. Copper is found near by. The iron ore goes by 
rail and sea to Europe’s steel mills. Coal is lacking, 
but the people are developing hydroelectric power 
from their mountain streams. Wales has rich coal 
veins and mining is the chief occupation of the W elsh. 

Only a small part of the northwest highlands is 
suited to cultivation. In northern Ireland and Scot- 
land farmers can raise hardy crops, such as oats, 
barley, flax, and potatoes, in a few sheltered val- 
leys. They pasture cattle and sheep on the rocky up- 
lands. The textile mills of the two countries make 
beautiful cloth from the flax and wool. 

In the mountaiuous parts of Scandinavia, farming 
suffers from the cool, short growing season, the scarc- 
ity of level land, and the poor soil. Along the mild 
west coast, thrifty farm families care for dairy cattle 
and grow hardy cereals, potatoes, and hay for winter 
feed. 

Sweden’s Norrland has a wider plain than Norway, 
but the growing season is too brief for most crops. 
The cut-over forest land has poor podsol soils. In 
the far northern upland of Scandinavia and Finland, 
a small, sturdy, dark-skinned folk, the Lapps, live by 
herding the reindeer that feed on the tundra growth. 
(The populous lowland tip of the Scandinavian Penin- 
sula is part of the northern plain region.) 

Europe’s largest and rich- 
est region is the northern 
transcontinental plain. It 
is really two regions: the narrow western lowland, 
studded on the south by the hills and plateaus of 
the central uplands; and the vast eastern plain filling 
the widest part of the continent from the Arctic 
to the Black and Caspian seas and from the Baltic 
to the Urals. 

The western section is the most highly industrial- 
ized and most densely populated part of Europe. It 
faces the Atlantic and receives its mild, moist climate 
and its immense foreign trade from that great sea. 
It is carved into a mosaic of countries, each important 
in commerce, industry, and world affairs. 

In the west the plain is broken by hills and deep 
valleys and by the dikes and canals of the Low Coun- 
tries. Small plains cut off by uplands include the 
Paris basin of France. The Angio-Flemish basin lies 
partly in Britain and partly on the continent cut 
in two by the North Sea. Along the Baltic coast the 
plain is broken by the moraines, eskers, and drum- 
lins left behind by the glaciers. Only in eastern 


The Northwest 
Highlands 


The Northern Plains 
and Central Uplands 





LEADING DEPOSITS OF FUELS AND METALS 


Germany and Poland 
Joes the land begin to 
have the unbroken 
sweep of the broad 
Ru«» an plain 
The Flat Eastern Plain 
The eastern plain con 
tarns w ell over half of the 
landinEurope but it all 
lies within one country 
—Sonet Russia It com 
poses but a third of that 
vast nation Most of tl e 
ares is thinly settled but 
more densely populated 
belts ronta n commer 
r al and industrial cities 
Thousanls of miles in 
bed from the Atlantie 
t receives mo leratc 
to scanty rainfall Sum 
mere are hot and in the 
cold winters litter Si 
herun winds can sweep 
over the whole unob- 
structed plain Its com 
merce reaches worl 1 
trade by tnd rect north 
or south routes through 
the Arctic or the Black 
and Med terranean seas 
The eastern plain ap- 
pears flat throughout its 
expanse The gradual 
downward slope from 

the Valdai Hills m the northwest is shown by the 
bry flow of the rivers In the east the ground slopes 
U P toward the ranges of the Ural Mountains 
Since the entire eastern plain lies in Soviet Russ a a 
discuss on of its soil natural vegetation crops min 
wals and industrial development may be found in 
the art de on Russia Maps on a preceding page oi 
™b article show the locat on of the vegetation zones 
Md the distribution of populat on 

Advantages of the Western Plain 
Europe a western lowland contains the advantages 
wind m the northeastern quarter of the United 
states reduced to a 
™nenca however the 

distnct and the agncultural produce of tne gram “qn,- ir on ana ■>«*=. — ,i,,„tion m ms 

»re separated from the commerce and industry of ts and with it goes ' 8 Pf nd otber 

«*tem coast by nearly I 000 miles and by a broad equipment ^P^ ldmg ^d other 

fBhUud The coal of the h.ghland must often be Jun duc t 9 Chemical product o 

*** long distances to mills and factor es ^ rta nt bere The coal and brines 

In western Europe iron and coal be close tog® «tiooly raw material epecialty in this 

foothills of the Hercyman range or ] e g woo i en nulls and 



Comparison of the population map with the min 
erab J£> reveals that the greatest concentration o 
A,Sn,\ Cities fringes the coal and iron depos ts of 
U nt o^d g England Wales and Scotland 
the central quarter of Europe s coal reserve 

toI f Hdtod Belgium >ud Fr.nee 

»n.d m 6—1 “ d Cleeteluvuto 
Lignite « , i e in Lorrauie in north 

■» «• °< coal end 


dated belt England a woo! «“ “ 

s *» d eb " “ 


“Pbnda Adjacent fertile fields pro luce b gh yields populated be t f ded on home- 

J 1 ? ^rge populat on supplies skilled w orkens oe -r bcen manufacturing » ere to 

Atones and farms and them output can move Betgm . w today i 

into world commerce on the navigable nvers 
‘ nd the bord-nng seas 
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These are but a few of the manufactures, 
since this thickly peopled area makes 
hundreds of products for home demand 
and foreign markets. 

Many port cities specialize in smelt- 
ing ores, refining petroleum, making 
sugar, and otherwise processing the 
crude materials that arrive from abroad. 

England, France, Belgium, and the 
Netherlands have overseas territories 
that produce many of these valuable 
raw materials. 

Soils and Agriculture In the West 
Great forests once grew on the plain 
and left their mark on the soil. Where 
the cone-bearing trees once stood, poor 
podsols may be found. But most of the 
western plain was covered by mixed for- 
est or by leafy trees, and the soils range 
from brown forest soil to red and yellow 
podsolic. River valleys have rich soils 
brought down from the uplands. The 
drizzling rams of the western part of 
this region do not leach plant food from the soil as 
badly as would downpours. 

Along the Baltic the original soil was a mixture 
of clay, sands, and gravels deposited by streams flow— 
ing from the glaciers. South of the glaciated area, a 
layer of extremely fertile loess soil spreads over 
parts of France, Germany, Poland, Rumania, and the 
plain of southern Russia. This fine-grained clay was 
ground by the glaciers and then blown southward. 

Scarcely any of the soil remains in its natural 
state in this long-cultivated region. The farmers 
have improved their ground through fertilization, crop 
rotation and other scientific methods. The extensive 
herds of livestock provide manure to enrich the land, 
and Europe produces abundant mineral fertilizers. 

through intensive cultivation the farmers raise 
big crops on them acres. The Danish, Dutch, and 
.Belgian fanners are especially noted for large yields, 
these three countries have also extended their land 
by huge drainage projects. Dairy- farming is their 
specialty. Dairying and stock raising have become 
more important throughout the western lowlands in 
recent decades. The dairies and the truck farms and 
orchards supply food for the huge city populations. 

The leadmg field crops of the cool, moist area are 
rye, oats, barley, buckwheat, potatoes, sugar beets 
and other root crops, and hay. Although some wheat 
is grown throughout the largest crops come from 
France and central Germany. The French basins 
are wanner than the northern plain and grow a 
greater variety of crops The abundant grapevines 
furnish the raw material for the famous French wines 
The central uplands produce much the same crops 
as the adjoining lowlands. Their gentle slopes are 
tilled and there are many lush valleys. Trees are 
cultivated on the steep slopes as well as on the sandy 
and marshy parts of the plain. Southward-facing 


A WHEAT FARM ON THE RUSSIAN PLAIN 





Wheat fields spread toward the horizon on the level plain. This is a part of a 
huge collective farm established by the Communist Soviet government. Only 

harnc find cinn>tlnnp«r nrtna...’ Lnr. ♦ 1. „ 1 . ««.1 Taitap 
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slopes in the valleys are terraced for vine culture. 


:oiieciive arm established by the Communist Soviet government, 
barns and storehouses appear here, since the people live in villages 

Mountains dominate the life of 
Europe from the Alpine ranges 
southward. The high mountain 
areas and the Mediterranean pen- 
insulas therefore have enough in common to be con- 
sidered a single region, though many- contrasts appear. 

Climatic contrasts are numerous. Valleys, low pla- 
teaus, and basins in the Alps and in the Balkans have 
ranges of temperature and rainfall similar to those of 
the low land north of them. Rain is abundant in the 
west and decreases toward the east. Temperatures 
decrease with altitude. The highest Alpine ranges 
have year-round snow fields and huge glaciers. The 
peninsulas have the hot, dry summers and mild, rainy 
winters of the Mediterranean climate. High west- 
ward-facing slopes rob the winter winds of their 
moisture and receive more rain and snow. The in- 
terior plateaus of Spain are drier than the coast 
because the border ranges intercept the rain. 

The x-egetation map on an earlier page shows how 
forests and other vegetation reflect the differences 
in the climate. The Alpine ranges have mixed forests 
on their lower slopes and pines climbing toward the 
timber line. High meadows provide summer pastures. 
Alpine flowers bloom near the snow line. 

Mediterranean x-egetation is adapted to the summer 
drought. Trees bear small, leathery- ex-ergreen leaves 
or needles to resist evaporation. These include pines, 
cypresses, cedars, cork oaks, laurels, and wild olix-es. 
Where the forest has disappeared, the scrub, called 
magiris, takes over. The countryside is green and full 
of bright bloom in spring but brown and lifeless in 
summer. 

The People's Achievements in the Peninsulas 
This region has a history- of long settlement. Tim 
Mediterranean region was one of the cradles of civi- 
lization. Its mild climate was favorable to primitive 
man before he knew how to create sound housing and 
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Barm clothing The calm lsluid studded sea provided 
a good school of navigation People teamed to grow 
enough food in sheltered \ alleys to afford leisure 
to advance in arts, crafts science and gov eminent 
Ben trade an 1 conquest allow c 1 first Greece and then 
Rome to dominate the known world 

Today the peninsulas contain centers of dense popu 
ktion though their resources arc not so well suited 
to an industrial civilizition as are those of western 
Europe They Lick coal, and few minerals arc abun 
dant Spam’s dry uplands hold mercury pyntes cop- 
per iron lead, and zinc Mediterranean France is a 
leading source of bauxite Sicily produces sulphur 
and Italy mercury W aterfalls provide power 

Though the Po Valley is the only broad agricultural 
lowland most people around the Mediterranean make 
a living by farming They terrace the mountain slopes 
to hold back erosion and to afford level areas for 
cultivation Hero they grow grapevines citrus and 
other fruits olives, vegetables and sometimes gram 
What is the leading grain on valley lands and gentle 
'lopes In the drier sections irrigation is necessary 
On imgatcd lands in southern Spam subtropical crops 
such as dates, sugar cane, and cotton as well as 
citrus fruit are grown Sheep and goats are more 
numerous than cattle on the scanty pasture 

Alluvial lands near the mouths of mountain streams 
are swampy and infested by malaria! mosquitoes 
*hen drainage has been blocked by sediment The 
people prefer higher lands to these malarious spots 
Where governments have drained 6uch areas as the 
Roman Campagna, prosperous farming settlements 
occupy them Fine volcanic soils are found around 
Mount Vesuvius in Italy and Mount Etna in S cily 
Life In the High Range* 

The mountains are not an easy place in which to 
cam a living Some areas are uninhabited because 
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they are too steep rocky and hard to reach In others 
stock grazing and lumbering are possible In good 
valleys the farmers ra se hardy vegetables and grains 
as well as hay for their stock They drive the r dairy 
cattle to Alpine meadows in summer Sheltered south 
ward faring slopes bear grapevines 

The enterprising Swiss have been able to turn their 
mountainous country into a great manufacturing re- 
gion Their advantages ov er other mountainous lands 
include their location in the heart of western Europe 
and the broad relatively level plateau where the r 
chief cities and farms 1 e Hydroelectric ty from the 
mountain streams supples power for factories and 
railways Since the Swiss and Austrian Alps be across 
mam routes of travel roads through their passes have 
existed throughout history 

Scenic grandeur is one of the resources of the A! 
pine system The front ranges have roun led peaks and 
U-shaped valleys cut by Ice Age glaciers Blue lakes 
sparkle against the somber green of the pine forests 
Further into the heart of the mountains narrow 
stony valleys thread between steep slopes and sharp 
peaks Glaciers push down the slopes from lofty snow 
fields People of the mountain lands have built hotels 
roads scenic railways ski runs and other facilities 
to entertain vis tors 

The eastern ranges of the mountains are lower tex 
cept for the Caucasus) but rugged and inhospitable 
except for their interior basins In the large fertile 
Hungarian and Rumanian basins the farmere raire 
large crops of wheat and corn and fatten livestock 

The high Caucasus range rising betw een Europe and 
the Near East has an Asiat c population Its loftiest 
peak Mount Elbrus 18 4S1 feet « Europeslnghest 
Though the scenery here resembles that of the Alps 
the mountains lack the convenient passes The 
railway lines follow the shore of the Caspian Sea 


The Thrilling Pa no r^a^ofEu^rop^ 5 

TWENTY FIVE thousand years ago at the close -the lie called Greek or Byzantine 

of the last “Ice Age ’ or glacial epoch primitive the rf w)uch at Constantinople 

man had already marked Europe for his own pm)'*' Empire) Beyond the boundaries of 

From the caves of France, Spain Germany and else- l»« »y ^ wcre numerous barbaric peoi les 
over wooden villages set on piles driven into the Bo ^ ^ mam group3 (1) remnants of the 
hke or nver bottoms from southern Sweden and d gtoc k in outlying parts of the British T I 

Switzerland to the heel of Italy and the Black Sea— or Teutonic folk lyong along the Rhine 

l^moke of his campfires floated over the forests me ra and m the Scandmavian Pen.n 

Rith inconceivable slowness and pain he rose from ^ the great mass of the Slavs 

®'agery to barbarism More advanced civilization ^ B“? C r ,S d of t£ 

*bout 2 500 years B c to come from Egypt trlbe3 even then lay eastward of the 

i a by way of the islands of the Aegean Sea ^ Teutons 


*‘>4 As a by way of the islands of the Aegean »ea <“ 

“Wsa of tune this flowered into the splendors or i '£~~^ ennaa barbarians were , “““‘g, ^' r . 
?"* k wd Roman culture With these two people Jbe aQ3 Vandals 

here begins the recorded history of Europe a Langobards (Lpmbarib) (Visigoths 


, t0 °ur dun glimpses into its P**"®"®**" 003 and Frisians The ootru ^ shores of 

also Civilization, Man Aegean Civilization, 0gtrogoths) had been estal bgg « & ^ neJrly 20 o 
-cejRoman History, World History ) ^ ) offe r Danube and , . the Hua3 f ro m Cen 

On ? e , GCTman ‘ Invade the B ° m ““ E ^/f n 395) years Thisregionwasm ^ westward causing 

the death of Theodosius the Great (ad 33&J Liisia and its inhabitants pu 
8 Roman Empire was divided finally into two parts 
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the great Gothic invasion (375 A.D.). Gaul was over- 
run chiefly by Visigoths, Burgundians, and Franks; 
Spain by Vandals, Suevi, and Visigoths; Africa by 
Vandals, crossing from Spain. Italy suffered a num- 
ber of invasions, especially those of the Visigoths, 
Ostrogoths, and Lombards; Britain, after being aban- 
doned by its Roman garrison (410 a.d.), became a 
prey to Angles and Saxons sailing in their piratical 
vessels from their homes about the mouth of the river 
Elbe. But the influence of Rome — its language, law, 
and government — left a stamp which has never yet 
wholly been effaced. 

It was the task of Charlemagne (76S-S14), building 
on the foundations laid by the Frankish kings who 
preceded him, to consolidate the Germanic conquests 
into an empire which stretched from the Ebro River 
in Spain to beyond the Elbe, and from the North Sea 
to a little south of Rome in Italy. The decline of 
clastic?.! civilization was checked; something of the 
Roman tradition of unity, order, and centralization 
was preserved in the face of advancing feudalism; and 
Christianity was spread through most of Western 
Europe ( see Charlemagne). But Mohammedanism, 
established in Spain since 711, lingered in tliat land 
until the Moors were finally conquered in 1492. 


Rise of Modern States 

The division of the Frankish empire in the Partition 
of Verdun (S43) became the starting point of the 
kingdoms and nations of France and Germany. Under 
Otto I, king of Germany, 936 to 973, the empire in the 
West was a second lime revived, under the title “ Holy 
Roman Empire.” But it now included only Germany 
and Italy and its power grew ever less until its extinc- 
tion in 1806. The Eastern Empire, in spite of many 
vicissitudes, fulfilled its function as a bulwark against 
Asiatic conquest and Mohammedanism until it was 
overwhelmed by the Ottoman Turks (fall of Con- 
stantinople, 1453). Where Hungary now is dwelt the 
Asiatic Avars, whose place was taken in the 10th cen- 
tury by their kindred the modem Magyars. Nothing 
but the little kingdom of Asturias was left of the 
Gotluc power in Spain; but from this seed grew the 
Christian realms of Castile, Leon, and Aragon, which 
were consolidated in the 15th centuiy into the 
kingdom of their Catholic Majesties,” the sov- 
ereigns of Spain. 

The viking Northmen, after raiding from their 
Scandinavian homes the coasts of all western Europe 
in the 9th centuiy-, settled in western France in 911- 
then as “Normans” they founded the kingdom of 
Naples and Sicily in Italy, and gave a new dvnasty to 
England (1066). Their descendant on the female 
side, Henry II of Anjou, was king of England lord 
of Ireland, and feudal holder of Normandy, Anjou 
Bnttany, and Aquitaine in France. Only gradually 
were the Capetian kings of France able to reconstitute 
the unity of their kingdom and set it on that path of 
internal growth which made it under Louis XI, 1461 
to 14S3, the first strong monarchical state of modern 
times. Meanwhile the “States of the Church” were 


established in Italy as the temporal dominion of the 
pope; Poland and Russia became settled Christian 
states; the heathen Prussians were christianized and 
Germanized by the Order of Teutonic Knights; feudal- 
ism, Christianity, monasticism, and medieval art and 
learning spread everywhere, and the Crusades, the 
growth of town life, and reviving commerce prepared 
the way for that rebirth of the human spirit which we 
call the Renaissance (sec Crusades; Renaissance). 

Wars of Religion and Conquest 

The expedition of Charles VIII of France, in 1494, 
to assert his claim to inherit the kingdom of Naples 
and Sicily started a series of wars over Italy which 
embroiled France and Spain for half a centuiy and 
enabled the Reformation started by Luther to get 
such a spread that it could not be stamped out. The 
close of the conflict left the Emperor Charles V not 
only ruler of united Spain and Germany, but also of 
Sardinia, Sicily and Naples, Milan, the Netherlands, 
the county of Burgundy (Franche Comte), and a great 
part of the New World. His brother Ferdinand I, 
archduke of Austria and emperor and head of the 
German branch of the Hapsburgs after Charles, ob- 
tained by marriage Silesia, Bohemia, and that part of 
Hungary which had not fallen into the hands of the 
victorious Turks. The power of the Spanish Haps- 
burgs, under Charles’ son, Philip H, and his suc- 
cessors, steadily declined. 

The close of the Thirty Years’ War (161S-1G-4S) — 
the last of the wars of religion — left the Holy Roman 
Empire greatly weakened and practically confined to 
Germany and Austria. France became again the 
first power of Europe, having obtained much of the 
Burgundian lands (including Franche Comte, con- 
quered by Louis XIV, 1643-1715). Savoy, strad- 
dling the French Alps, was becoming an Italian power. 
Spain still held the Spanish Netherlands (Belgium) 
and a great part of Italy. The Protestant Nether- 
lands (Holland) and Switzerland had freed themselves 
by successful revolt from the Empire. Sweden, inde- 
pendent of Denmark since 1523, was one of the great 
powers, having conquered territories alike from Ger- 
many, Poland, and Russia. Denmark still ruled Nor- 
way. The duchy of Prussia, united to the mark of 
Brandenburg in 1618, was soon (1701) to give its name 
to a new German kingdom erected by the military 
power of the Hohenzollems. 

Shifting Fortunes of the Nations 

In the 16th century Poland (in union with Lithuania 
since 1569) was one of the most powerful states of 
Europe, stretching from the Baltic almost to the Black 
Sea; but the ISth century saw its steady decline. 
Russia, under Peter the Great (16S9-1725) and 
Catherine II (1766-96), became a formidable and dis- 
quieting power. Turkey, though decreased since its 
high-water mark of conquest in the 17th centuiy, 
still retained the greater part of the former Eastern 
Empire. Venice held an extensive sway in the Adri- 
atic and the Eastern Mediterranean; and Geno3 held 
Corsica until it passed to France in 176S. 
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nSSMrV 1 " 0l !, tbreak of ^ French Eevoluton 
(1789) Poland ceased to exist through partition by it. 
peedy noghhorB Prussia had risen to tbe rank oft 
peat power following the wars of Frederick the 
tre&n find lost the leadership 0 f Northern Europe 
U3 atSt N ' l S*L^ tad P 335 ^ to Austria m 

? ?f tb £^ ar cf ‘ho Spanish Sucres 0D 
Mil branches of the Trench house of Bourbon ruled 
f e parts of Italy that had been Spanish “ wS 2 
BntVV^ Fne’and had become the head of a 

«ficdtoT T^ d ° n5matMl ,bc WIMtlOBi 
htatral Revolution a change quite 
?. “ lt3 " 3 - v 33 the Frencl Revolution 

^ , the b j Qthcr of Parliaments it was the model 
KlT Id of constitutional gov eminent and political 
K*rty during the first half of the 19th eentrnV 
The French Revolution and .Kfttrr 
RevoLIn? il f th ° rre " ch Re ' olutK>n ttte Trench 
tj£S a of ^ngea Hurt ended in 
the extens oa of Napoleon a d rect empire over Get 
fM, p WC8t lbe Rhine the Netherlands northwc«t- 
a ? d a PTeat P"* of Italy and Dalmatia 
Joseph was king of Spain, his 
the mnd 00 t!ie throne of Naples and 

the »S? dUchy ot Wun ” and ‘be Confederation of 
of w ’ ere u n dcr ruler* I e chose After the fall 
WST Wat0rr °° Congress of \ienna 
ijr* f“ nc ® *0 retire within its ofd fun ts and in 
».! »^^ tored tte °* d SO' eminent But Russia 
rrcast. , 8nn<?,: Finland from Sweden and in 

tty oMlwf 1 te 2* tones by absorbmg the grand 
PeZZ?i W mw , IVuMia enlarged at the ex 
ofZ m. ° ny ? nd fc y aan «a‘*ons on the west bank 
exchange e „- / ‘ ustna "as given northern Italy in 
Wuo« mih 0r rr B u elU f n wblcb was united m unstable 


toon mi ir n . wnic *» umiea in unstable 
Wi ^ Holland until 1830 Norway was tom 
taimvt Iunar j and E>ven to Sw eden with w hich it re- 
(oow»iJ mil j d / ,lnt ^ 19C5 The states of Cermany 
AtiSthB« U 4^J r ° m Bever °l hundred to 38 including 
«l!ed t i na Prussia) were organized into a loose union 
’Jolvm, 6 ' J ® rm au Confederation, to replace the 
man Empire which had now disappeared. 

In r#tY~ Alliance and the Grand Alliance 
. 15 ‘-' zar Alexander I of Russia drafted a 
’toaar^ rMt /r^ alIed tbe Holy Alliance pledging the 
only lh °^ Ur °P B to ^ke for the r rule of conduct 
the p, 6 j ‘^ Uls ‘ lan religion More effect \e was 
Mme v* t° r Quadruple Alliance formed in the 
fftam /pi y Austria Prussia Russia and Great 
pureoan ir 1 nce was ,ater admitted ) Th s had the 
m ern fresemng legitimate (meaning hereditary) 
1] aOTni eat anc ‘ the terms of the Vienna settlement 
the evsffl of atate3 dominated the Concert of Europe 
Pbcs ™ereby no important change might take 
'Wstnna tbe t ‘ oru ent of these Great Powers An 
principle, the balance of power re- 
jfiBnrr . atb ? one the Great Powers should become 
PnoAJ^i . t0 dorQ inate the others It was this 
and I,. ,' c ^ France had violated under Napoleon 
a the Concert of Europe reestablished 


hatred nf o he i * Fh e m ec£t nationalism and 
th»n., teu u e raoaarc bs developed in Franca bv 
Je Revolution had spread throughout EunS 

„| «* Eteara ojJLfc g£, J* 
railroads poss bfe and created a new class nf u,A,.t n ,i 
ard/ h ° lbe C ° ntro1 of the bmded nobdity 

£bat Koremments protect the develop 
meet o industry and keep out fore.gn goods Thenew 
clasa of factory workers followed its employers and 
opposed the old nobility y M 

l et for 30 years under the leadership of Metterroch 
of Austria the Great Powers presen ed much of the 
Bel G lum broke away from 
the Netherlands in the name of nationalism and 
franca replaced its absolutist Bourbon king by a 
monarchy more favorable to business under Louis 
Pluhppe But the Concert broke a democratic revolt 
w Spam and Russia put down a nat onahst revolt m 
Poland. In 1818 however a worse storm broke and 
Mettemich himself fled In that year and the follow- 
mg one a temporary republic was established m 
France the Rang of Prussia and the Austrian Emperor 

were forced to grant constitution* and Hungary and 
northern Italy revolted against Austria. Again reac- 
tion triumphed France submitted to the dictatorship 
of Napoleon III The Frankfort Assembly composed 
largely of intellectuals failed to prepare an acceptable 
German constitution and was disbanded Austria 
suppressed the Hungarian rebellion with Russia s help 
and reconquered it* Italian provinces 
But now for half a century nat onalism developed— 
the political union of people with common racial 
territorial oremotional attachment'! — and swept away 
much of the \ienna system. France under Napo- 
Ieon III helped the kingdom of Sardinia free the rest 
of Italy and unite it into one kingdom Bismarck 
prime minister of Prussia undertook three wars which 
drove Austria out of the German Confederation and 
united the rest of the Germans in the German Empire 
under the hereditary rule of the king of Prussia The 
Turkish Empire m Europe gradually fell apart and 
the Concert of Europe supervised the establishment 
of the small nations as they broke away — the Chris- 
tian Balkan states of Greece Serbia Bulgaria and 
Rumania When Russia attempt ed to intervene inde- 
pendently in Turkey in 1853 the ensuing Crimean 
War forced Russia to submit to a settlement by the 
Concert 

The principle of nationalism was sometimes vio- 
lated Bismarck after the Franco-Prussian War 
annexed Alsace-Lorraine with a largely French popu 
lation because German industry needed the iron and 
potash of that region. In 1867 after its defeat by 
Prussia Austria formed the dual monarchy of Austria- 
Hungary making the people of a number of nation 
ahties subject to these two Economically however 
this empire was a sound arrangement because the 
farm products of one part could be exchanged for the 
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industrial products of another. Meantime, while the 
poorer classes were becoming more dependent eco- 
nomically on industrial owners, they were gaining 
political freedom. In 1815, Great Britain was still 
largely controlled by a few land-owning families. Begin- 
ning with 1837, the right to vote was given to progres- 
sively larger bodies of citizens, until by the time of the 
first World War it was possessed by practically at! 
adult males, and in 1911 the House of Lords lost its 
poner to veto laws voted by the more democratic 
House of Commons. In 1S70 Napoleon III was driven 
from the French throne and a republic was set up. In 
Spain a revolt in 18GS against the despotic Queen 
Isabella succeeded, but the new democratic govern- 
ment failed to find another sovereign. Italy in the 
process of unification drove out the 
absolute monarchs formerly in con- 
trol, substituting the democratic 
monarchs of the House of Savoy. 

The Scandinavian states, the Neth- 
erlands, and Belgium lived under 
monarchs with strictly limited 
powers. 

Colonies and Alliances 

In the latter part of the century 
the factories of the Great Powers 
were able to produce more than 
they could sell at home, and they 
also needed raw materials produced 
elsewhere. So they pushed their 
governments to seek coloniesabroad 
rather than fight one another for 
European markets. Great Britain, 

France, and Germany conquered 
great colonial empires in Asia and 
Africa, and Russia spread all the 
way across northern Asia. These empires came into 
contact, and friction developed. The powers then de- 

uwn markets m the smaller European states, 
with the same result. 1 

From this situation developed an armament race 

ScE**? Z al .' !ances which eventually broke up 
he Concert. Russia initiated two conferences at the 

h UW r l^ 19 ? ? ?° Check the lament race, 
hut r only m setting up a court of ar- 

bitration which the states were not obliged to u=e 
fcee Arbitration) and in establishing rules for war 
whwh were broken m 1914. Armaments increased 
faster than ever, and each state grew closer to its 

enna ,r y aDd i ustri a-Hungary, fearing Russia, 
formed an alhance. France and Russia, fearing Ger- 

Wnck’/u w 6 -" 136 ' Italy ’ piqued at France, who 
blocked its African expansion, joined Germany and 

Austria m the Tnple Alliance, but wavered when 
France made concessions. Great Britain, though pre- 
ferring to avoid continental alliances, feared Germany’s 
growing navy and so supported France and entered 
into the Tnple Entente with France and Russia. 

The Balkan Wars and the First World War 

Hi 1912, against the wishes of the Concert, the Bal- 
kan btates went to war to capture the Turkish terri- 


A C ASTLC IN SPAIN 



Perched high on a crag, the Alcazar of 
Segovia Jooka over the Spanish country- 
side. The city of Segovia lies behind the 
castle. 


tory inhabited by their nationals ( see Balkan Penin- 
sula). Serbia, exulting in the ensuing victory, started 
propaganda for annexing Bosnia and Herzegovina, 
part of Austria-Hungary inhabited by Serbs. The 
assassination of Francis Ferdinand, Austrian crown 
prince, in the Bosnian capital of Sarajevo, June 28, 
1914, was a result of this propaganda. Austria’s de- 
termination to crush Serbia brought Russia, as pro- 
tector of the Slav states, to Serbia’s side. The two 
systems of alliances then engulfed all Europe in the 
first 'World War (see World War, First). 

Changes After the First World War 
The changes in Europe resulting from the war were 
far-reaching. Old boundaries and political institu- 
tions disappeared, social classes rose or fell, and 
perplexing new economic problems 
appeared. The czar of Russia was 
killed and replaced by a proletar- 
ian soviet system, under the dic- 
tator Lenin. The emperors of Ger- 
many and Austria were dethroned, 
and republics w ere established. The 
Ottoman sultan was replaced by 
Mustapha Kemal, an army-sup- 
ported dictator. Farmer revolts in 
eastern Europe broke up the great 
estates into small farms, and re- 
duced the old agricultural nobil- 
ity. Labor received new rights. 
England, Germany, Russia, and 
Poland gave women the vote. Sub- 
ject races broke Austria-Hungary 
apart and tore pieces from western 
Russia. The inhabitants joined 
their racial brothers across the 
frontiers or set up new states. 
Every government had spent recklessly during the 
war and was hopelessly in debt. War taxes, property 
destruction estimated at 90 billion dollars, and the 
death of the family wage earners had impoverished 
the people. Insolvent governments issued paper 
money, which in Germany and elsewhere lost all 
value and ruined those living on savings. 

The Peace Treaties 

The Paris Peace Conference attempted the task of 
reconstruction, through a series of separate treaties 
with the defeated states. The hope that the Concert 
of Europe might be replaced by a democratic League 
of Nations, where all states would be represented, was 
embodied in the Covenant of the League which was 
included in all the treaties. ( See League of Nations.) 

Otherwise the treaties embodied all the war’s fears 
and hatreds. The Treaty of Versailles with Germany 
returned Alsace-Lorraine to France, took away Ger- 
many's colonies, disarmed Germany on land and sea 
and in the air, and forced it to make undetermined 
reparations payments for war damages. 

The other defeated states were also disarmed. The 
treaties of Saint-Germain with Austria and Trianon 
with Hungary were supposedly based on the principle 
of nationalism. Czechoslovakia and Poland were ere- 



ated and Yugoslavia, Rumania and Italy all re- 
ceived parts of the old Austro-Hungarian Empire 
Bulgaria lost much territory through tho Neuilly 
Treaty The Ottoman Empire was almost completely 
dismembered by the Treaty of Sfivrcs but Mustapha 
Kemal revolted and forced more favorable terms in 
the Treaty of Lausanne m 1923 
The Great Powers rccogn zed by treat cs the inde- 
pendence of the new nat ons can ed from Russ a— 
Fnhnd Lat a Lithuania and Estona — and of 
Poland wl ich was restored from fragments of Ger- 
many Austria and Rus. a. 

Measures to Promote Tcaco 
It was hoped that the ne v League system would 
later remedy the injustices of the peace settlement 
and meet new poht cal problems as tl ey arose In 
19°1 the Permanent Court of Intcmat onal Just ce 
was set up at the Hague to settle legal d spates and 
to give opinions requested by the League The League 
tself brought about peaceful arb tration of several 
quarrels between nations. In 1925 the major powers 
sgned the Locarno Pact agree ng to maintain their 
costing front ers and reaffirming their willingness to 
submit all disputes to the League In the Kellogg 
Bnand Pact of 1928 they further agreed to renounce 
war as an instrument of national policy Along with 
these pledges to main tain peace came widespread 
reduction in armaments Conferences to limit naval 
construct on were held in 1921 22 and m 1930 (tee 
Navy) and in 1932 a general disarmament conference 
attended by delegates of 59 nat ons w as held m Geneva 
1» th such promise of last ng peace Europe began 
to rebuild From 1924 to 1929 business improved and 
Paper money was again given definite value Amen 
can c tizens lent billions to Europe s states and cities 
fur reconstruct on Huge programs were undertaken 
to build homes for workmen who attained new pros- 
penty with improved industnal condit ons and co- 
operative stores Socialist parties became stroDg 
enough in Great Britain Trance and a number of 
emaller states to share m the government 
If Europe had not quickly resorted to its prewar 
political hab ts this prosperity might have lasted 
But a Concert of victonous powers often ignoring the 
I^ogue replaced the old Concert and kept Russia and 
Germany out No great state would consder sur 
rendering any part of its sovere gn right to act un 
checked m important matters The poht cal activity 
“the League was thus largely reduced to maintaining 
we superiority of the victonous states 
Trance always fearful of Germany alternately pla- 
cated and repressed it Soon after the war France 

“raped to organize the L ttle Entente— Czechoslovakia 

wunania and Yugoslavia— who also were bent on 

•Pjuntainmg the Par speace settlement France formed 

~ ance s w th them and with Poland who had equal 
to fear Germany With the German default on 
fcpMatoa payments in 1922 however France felt 
enough to act alone It seized the mportat 
,\ aUey but then agreed to a reparat on settle- 
a «>t (the Daw es Plan) which in turn was reDlaced by 
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the Young Plan in 19°9 granting more lenient t erms 
In 1925 Bnand of France and Stresemann of Germany 
agreed on behalf of their states to respect their com 
mon front ers and to maintain the demilitarized zone 
in the Rhineland They secured a guarantee from 
Great Britain and Italy of this settlement (the Locarno 
treaties) and Germany was then admitted to the 
League. But France ms sted on keeping Germany 
d sarmed and the L ttle Entente applied similar 
pressure to Austria Hungary and Bulgaria. 

Economic crises rocked the nations of Europe after 
the war Those that bad long enjoyed democrat c par 
hamentary government surmounted these crises with 
out resort ng to a change in their political system. 
Other countries reverted to arbitrary one-man rule 
The first nat on to be brought under the rule of a die 
tutor was Russ a where the Communists seized power 
m 1917 In 19°2 Mussolini made himself master of 
Italy and m 1933 Hitler became the leader of the 
German people Poland Austria, Spam and some of 
the Balkan States also abandoned parliamentary 
government In most of these countries free enter 
prise was supplanted by socialist c government con 

trol free speech by unremitting propaganda Musso- 
lini and Hitler diverted the entire resources of their 
nat ons to building up military power and flouted 
international law {See D ctatorship Fascsm) 

After Hitler s rise to power in 1933 Germany and 
Italy at first individually and then together began to 
upset the poht cal structure that had grown out of the 
first World TV ar This structure— based on the power 
of the democracies working through the League— 
was repugnant to Hitler and Mussohn The two 
dictators regarded their nit ons as tho -have nots 
wronged by the Versailles Treaty France and Eng 
Und were the Tiaves interested in maintaining the 
ttatus quo because it worked to the r advantage 

So Hitler in 1933 announced Germany’s w thdrawal 
from the League He then threw off the rest ct ons 
of the peace treaty by rebuilding Germany’s army 
and air force Italy followed the German lead 
bv'mvading Ethiop a (tee Ethiop a) And asMusso- 
i rlesn te League sanctions neared their 

fiSS attain 

treaty sent troops mto the PJuneland 

Rome Berlin All* Defies the Democrade 

In October 1936 Italy and Germany announced an 
nrrreementt® support the r parallel mte ests This 
°^ re€ , , iKp Rome-Berhn Axis was later 

5f§s£S33s2s 

against the ^ ^ Germany aided the 
avd war broke out I y ft were helping to fight 

» " d »r5* «>« f™ p “ t “ 
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EUROPE’S CITIES BLASTED BY THE FURY OF WAR 



Scores of Europe's cities went down in ruins in the second World War. Poland and Russia, Italy and France, Austria HnoniTi 
the Low Countries, Czechoslovakia, and the Balkan States will long bear the scars of bombing; bat in no country will 
rebuilding be greater than in Germany. Here we see a wrecked district in picturesque Nuremberg. Famous for its beauuiui me 
eval buildings, Nuremberg was also an important center for German heavy industry. 


of the anti-Comintern alliance was evident. France 
was divided by internal strife (see France), and 
England was unprepared for a war in which she might 
have to defend herself at home, in the Mediterranean, 
and in the Far East. In 1937, therefore, France and 
England announced a joint willingness to satisfy the 
“legitimate grievances” of Germany and Italy. 

Hitler Takes Austria and Czechoslovakia 
Hitler then began his conquests. In March 1938 he 
occupied Austria and annexed it to Germany (see 
Austria"). Next, he demanded German-speaking Su- 
detenland from Czechoslovakia. By threatening war, 
he forced England and France at a conference in 
Munich in September 1938 to permit him to seize 
the Sudetenland (see Czechoslovakia). Russia then 
asserted that its offer to aid Czechoslovakia had 
been refused by France and England, and protested 
that they were trying to turn Hitler’s aggression 
toward the Soviet Union. Taking advantage of the 
discord, Hitler in March 1939 took most of the rest of 
Czechoslovakia. Hungary, now in the anti-Comintern 
pact, and Poland took the rest. Meanwhile Hitler 
had rerived Germany’s old ambition to drive to 
the east (Drang nach Osten) by extending German eco- 
nomic power into the Balkans (see Balkan Peninsula). 

The Axis Helps Franco to Win Spain 
The continued armed intervention by Germany and 
Italy in Spain helped the rebels to defeat the loyalists. 
Gen, Francisco Franco seized Madrid on March 28, 
1939. Franco then established a fascist dictatorship 


and joined the anti-Comintern pact (see Spam). 
These Axis triumphs forced England and France to 
abandon their appeasement policy. In March 1939 
they promised to defend the independence of Poland. 
After Italy seized Albania in April, England and 
France extended their pledge to Rumania, Greece, 
and Turkey. 

Axis Aggression Brings Second World War 
The new system of guarantees divided Europe into 
armed factions of Axis and anti-Axis nations, with 
Russia standing aloof. Defying France and England, 
Hitler demanded Danzig from Poland. When Poland 
refused, Hitler confounded the democracies by signji’S 
a nonaggression pact with Russia. Thus protected 
in the east, Hitler on Sept. 1, 1939, invaded Poland. 
On September 3 England and France declared war on 
Germany. (For military and diplomatic events of the 
war, see World War, Second.) 

Aftermath of the Second World War 
The war in Europe ended when Germany surr ®^T 
dered on May 7, 1945. The surrender was announce 
on May 8, which came to be called V-E Day (“I 
in Europe Day”). V-E Day found virtually all 
Europe in need of help. 

Scores of cities Lay in ruins. Such great world cen- 
ters as Vienna, Budapest, Warsaw, Munich, Nurem- 
berg, and Kharkov were almost leveled. Vast areas o 
London and Rotterdam were bombed into frogmen s. 
Whole tillages throughout Europe were wiped ou . 
Railways and highwaj’s, ports and canals had been 


damaged or wholly destroyed Tamers needed seed 
draft animals, fertilizer, and machinery 
Diipmted people of mo«t countries traded to shift 
the burden to their governments Socialists and Com 
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ban Isthmus and smaller areas Added to these were 
temtonal gains from Czechoslovakia, Poland and East 
Prussia, and the earlier absorption of the Baltic States 
into the Soviet Union Russia thus had added some 


mumsta vied for political power The Socialists advo- 2G0 200 square miles to its territory m Europe 


Poland too had moved westward into Germany, 
but the Western powers declared that confirmation of 
its gams must await the German peace treaty Italy 
lost the most territory giving up its African colonies 
the Dodecanese Islands and Trieste Hungary ceded 
a bridgehead on the Danube to Czechoslovakia Bui 
gana lost no territory (see World War Second) 
Communism Divides Europe 
The war against Fascism was won But another 
force threatened Europe and the world Tliat forte 
« as Communism It spread from Russia which had 
trained leaders from other countries When they re- 
turned to their native Linda they built small but ruth 
ie's Communist parties Belund their “iron curtain 
the Communist* gamed control of nearly a II central 


rated only moderate control o\er business and social 
institutions while the Communists aimed at total con 
tro! Unwilling to sacrifice all self-government West- 
ern Europe inclined to moderate socialism Eastern 
Europe long used to dictatorial rule leaned to Com 
monism In all natrons except Russia Communists 
were a political minority But they were well or 
farmed and firmly directed by Ru«<ua and so they 
formed [xmerful dissenting groups 

RuMla Surges lo Power aa Mar Weakens West 
The war s end marked the lieginning of a new strug 
fie for pow er on the continent For centuries Au-tri in 
or German strength had tuned os a butler lie tween 
Western Europe and the &Liv ic 1 r*t The war 
Jwtrojed Hu t historic pattern Ripe u emerged as 
tie strongest nation on the continent Through its and eastern Europe 
unitary gains, Russia dominated almost all Eastern Russia s ambitious goal bee 
Europe from the Baltic feca to the Adriatic bci 
The war had w cakened W ex tern Europe borne na 
tiohs were under occupation Britain a power was at 
an ebb France and others suffered political strife 
Vet presen ation of democratic got eminent on the 
continent rested chiefly on W extern Europe The con 
fact of principles between democratic \\ estem Turope 
and totabtarian Communist Russia affected efforts to 
reconstruct Europe and to establish noild peaie 
The Struggle for Peace Begins 
Just before the eod of the war in 194j the anti-Axis 
countries had formed the United Nations (see Unitcil 
nations) Its purpose was to ensure lasting world 
peace But in the highest agency of the United Na- 
tions the Security Council, a decision could be vetoed 
by any one of the “Big Five " They were Russia 
France, Britain China, and the United States Russia 
>ts veto to block the democracies in actions un 
avorable to Soviet policy In this way it prolonged 


increasingly clear 
The Soviet Union w a3 determined to engulf all Europe 
in Communism — and then dominate the world Com 
munist elements were still small m the democracies 
ami so Russia sought to strengthen them Knowing 
that Communism breeds best m economic distress and 
social unrest Russia strove to prevent the rehabihta 
tton of the democracies 

The Soviet Union's first move was to balk writing 
peace treaties for Austria and Germany Tbs slowe 1 
Europe’s economic revival, for normal trade depended 
largely upon the restoration of German industry Rus- 
sia then sapped weakened Britain s aid to Greece by 
supporting the Greek Communists’ guerrilla warfare 
The Soviet also aided the antinational activities of 
Communist minorities in Italy, France, and Belgium 
7ftjman Doctrine and Marshall Plan 

After Russia steadily refused to cooperate with the 
democracies in Europe and in the United Nations the 
United States abandoned its histone isolation It 
strove to halt the spread of Communism In l9i7 - ‘ t 


Balkan strife and delayed limiting armaments the Truman Doctnae This nos designed 

Russia set up puppet regimes m nations occupied by P j , RussiaB expansion It provided financial 

wviet troops— Poland, Hungary, and all the Balkans to Turkey to prevent Russian domina 

•wept Greece, where Britain had a foothold Soviet ai Mvidle East The United States also di- 

^ops also held eastern Austria and eastern Germany tum . \ fight against the guerrillas 

, faD S more than reparations, Russia virtually re |L —j states then proposed a bold basic idea 
'topped these nations The Communists dealt harshly Fnronean recovery It was the Marshall Plan The 
' 5L mdicated that the United States would give eco- 
nomic aid to off European nations that jointly worked 

“KESS e“Xfor the war and 


*ith hberals and conservatives Elections were con- 
trolled behind an "iron curtain” of censorship These 
satellites upheld Russia in the United Nations 

i „ Peace Treaties Bring New Boundaries 

la October 1946 delegates from 21 United Nations ^ „„ - - - 

^ on peace terms for all Ans nations except boie9 and Britain, Fiance and 


p > ■"•iniiiiiyi ana japan uu »-» 

p SJM tbe Allies signed peace treaties with Italy r 
'Jroanta, Bulgaria, Hungary, and Finland 


t Tbs loss of foreign investment c 

their empnes Tto ‘o trade Tariff w alls 

deeply mto Europe so £ as well as 


Vhe treaties' 1 with Rumania and Finland confirmed deeply » m thm Europe, m > web l as 

'wees to Russia durum the war From Rumama, and otter erce outdated marbnery and 


eir iowes to Russia during the — - 
j** had taken Bessarabia and north Bucovina 
Wra Finland the Soviet Union acquired the Kare- 
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ARMED CONFLICT DOMINATES LAST FIVE CENTURIES IN EUROPE 



This graph shows the relative periods of peace and war in more of the European nations at war on the continent or en- 
Europe from the end of the Hundred Years' War to the year paged In a struggle overseas to win a new colony or to put 
1954. During the span of 501 years, 337 years found one or down revolt in an existing colony. Few colonies now remain. 


cost in the world markets. Modernization was neces- 
sary but costly. Yet economic progress was impera- 
tive if Europe were to withstand Communism. The 
Marshall Plan proposed the needed financial aid. 

The European democracies voted to accept the plan. 
But Ru==ia forbade its satellites to take part. It even 
‘‘persuaded” democratic Czechoslovakia to withdraw 
its original intention to accept. 

Russia promptly undertook to combat the growing 
influence of the United States. The Russian satellite 
nations established the Communist Information Bu- 
reau, or “Cominform." Its chief duty was to spread 
propaganda against the United States. Powerful So- 
viet transmitters also tried to “jam” the Voice of Amer- 
ica. This was the international radio broadcast of 
information by the United States government. 


Tension Mounts in 1948 

Early in 1948 Russia suddenly extended its do min a 
tion in Europe. Without warning, Czech Communist! 
seized control of Czechoslovakia in a political coup 
Communism had made another strike westward. 

This spurred the United States to increase its eco 
nomic aid to Europe. It put the Marshall Plan into ef 
feet as the European Recovery Program. When Itab 
held a general election, the United States warned thai 
it would withdraw its economic aid if Italians electee 
a Communist government. They did not. 

The restoration of German industry was still vita 
to Europe’s economic recovery. When Russia contin 
ued to block a peace treaty for Germany, Britain anc 
the United States moved to revive industry in lVesteri 
Germany. They merged their zones of occupation int< 
Bizoma. Later this became “Trizonia,” wher 
merged with the area occupied by the French. 


Russia Starts the “Cold War” 

Russia countered by launching a “cold war.” This 
was not a combat of arms. It was a series of obstruc- 
Uomst acts designed to make the Allies quit Germany. 
The cold war began when Russia threw a land 
blockade against the Allied sector of Berlin to keer 
food and supplies from the city. The Allies overcame 
the blockade with a huge “air lift” with planes brine- 
mg in even coal and machinery. ' ° 

The growing threat of Communism drove the na- 
tions of Western Europe to make alliances. In 1947 
Belgium, the Is etherlands, and Luxemburg bad formed 
a customs union called Benelux. In 1948, at Brussels 
the Benelux nations signed a 50-year pact with France 
andBritain.The treatypledged co-operation in defense 


economic, and cultural affairs. It established the 
Union of Western Europe. Later the union created 
the West European Defense Organization. 

Meanwhile Russia kept a harsh grip on its satellites. 
They showed some unrest, but liberals and conserva- 
tives were ruthlessly “tried” for “treason” or “black 
marketing.” The clergy was especially harassed in 
Hungary, Bulgaria, and Czechoslovakia. 

Only Yugoslavia openly defied Russia. Marshal 
Tito kept the Communist form of government, but in- 
sisted that Yugoslavia’s interests stood ahead of 
Russia’s. He looked to the West for economic pacts. 

In 1949 Western Europe moved even closer to col- 
lective action against Communism. The Western na- 
tions created the Council of Europe. This was an ad- 
visory group that worked toward political federation. 
The council had a "cabinet” called the Committee of 
Ministers and a consultative assembly. Their head- 
quarters were at Strasbourg, France. This was the 
first time in history that major European powers had 
taken even a first step toward federation. 

Even more significant was the action taken by the 
United States for collective defense. The United 
States proposed a mutual defense pact to the democra- 
cies of Western Europe. Tills was called the North 
Atlantic Treaty. It was signed by the United State 3 , 
Canada, and ten European democracies. This was the 
first time that the United States had made any mili- 
tary- alliance with Europe during a period of peace. 

Determined to strengthen the econony of W e-fern 
Europe, the Allies permitted West Germany to set up 
a republic. Bonn was the capital. Rusria countered 
by creating a puppet East German “republic.” _ 

The democracies learned that Russia had achieved 
the release of atomic energy. The United States then 
rushed arms to Western Europe. Meanwhile, Eastern 
Germany organized an armed “police force.” 

Still fearing Russian aggression, Western Europe 
in 1951 gave command of its armed forces to Gen. 
Dwright Eisenhower. He was later succeeded by other 
Americans. Most European members of the United 
Nations sent supplies or token forces to aid in the UR 
fight against the Communist attack in Korea. 

NATO and European Defense Community 

In 1952 Western Europe took further steps toward 
collective defense. Leaders meeting at Lisbon set 
up an ambitious plan for a NATO army, navy, and air 
force. In Paris, the Benelux nations and Italy, 
France, and West Germany planned a European De- 
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feme Community When ratified by all m nations 
the EDC would raise a common army dressed in a 
common uniform co-opcrat ng with NATO forces 
The death of Russia s ruthless dictator Joseph 
Stsln in 1953 however lessened some of Western 
Europe s fear of Soviet aggression Tac ng the heavy 
cost of increasing armament most of the nat ons 
moled toward NATO and CDC They made 1 ttle 
progress in implement! ng them T1 e democracies w ere 
further heartened by signs of unrest in Red-dorainatcd 
countries — especially in Last Germany where work 
era noted against the Communist reg me 
Western Europe also ind cated some resentment of 
the United States The feeling arose ch efly from 
America s pushing the Korean confl ct beyond the 
38th parallel and America s insistence on rearm ng 
>ga nst the threat of Soviet aggression The pro- 
American governments of Italy and France fell TV 
fnendly West German regime of Konrad Adenauer 
however swept to victory in a general election 
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The Benelux nat ons and France W cst Germany 
and Italy made a construct ve ecoaom c move in 1953 
by creating the European Coal and Steel Community 
The ECSC removed trade bans on their coal and steel 
While Western Europe w th American help contin 
ued to build p strength Russia was eahened by a 
struggle for po er among its new rulers At the same 
t me it faced an agr cultural ens s brought on by the 
inefficiency of its collective farm system 
On May 5 1955 ten years after the collapse of 
Germany in W orld W ar II W est Germany (the Fed 
eral German Republic) w as formally proclaimed a 60 v 
ereign nat on The British French American occupy 
t on reg me was ended and the new state was admitted 
to NATO as the 15th member East Germany re- 
mained under Russ an domination 
Austr a also rega ned its sovereignty m May 1955 
Ru«s a finallv agreed to a treaty call ng for the with 
drawing of the occupat on arm cs— Russ an French 
British and Amercan — before the end of the year 



An Ornate Fountain Decorates the Famed Place del* Concorde lath 

Europe's Superb Treasures 

sVERY great city of Europe has its own treasure of J p“ ,, and si alk among the gardens and 

art masterpieces and histone shnnes MostAmer that delighted ancient Roman i» es 
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THE CHURCH WITH NINETY-EIGHT SPIRES 
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14th century cathedral^ Every°deSa b Smosf °J s P ires and statuary than that which enriches Milan’s late 

This view shows how this ornamentation has bee^L^rierf' b f S beea ,'5’ ro , usilt loving care into a beautiful ornament. 

cathedral. There are 2?oge“er 9g of^ele T^” 0 ^ 116 l firi ? g buttresses” which support the walls of the 
geiner vs of these spires on the church and more than 4.000 statues. 
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HOW EUROPE HOUSES ITS PRICELESS ART COLLECTIONS 



from century to century man laid up treasure upon 
*irth So arose Notre Dame in Pans 
Britain a Great Museum Showcase of ClTlIlia<l°“ 

It is one of the astonish ng experiences of tne 
'meter on hs first visit to Europe to find himself 
“ the British Museum in London It records the 
chapter* of mans life There the visitor strides 
faiong the weapons of primitive man repl cas o 
tombs of the pharaohs of ancient Egypt And " e 
stem sculptures of the Roman emperors and many 
°ther Roman and Greek art treasures We may 
« the Magna Carta There too is a letter from a K ng 
°f Babylon— and one from George Washington 
find treasures of the Bronze Age when me “ ■ 

toind the way to work in metal W e can even touen 

!® h things as Abraham and Isaac and Jacob 
•“we used far back in Biblical days 
Jt>e Old World and Its Memories of the P« 
Wherever we go in the Old World cit es we 
memory of the past There are places in wb efi 


hve the years gone by-juch a* that quaint 
seem «o J Antwerp which remains to th -i 

old printer » 'P jt three cen tunes ago or that 
day as the prwte w hich s hardly altered 

srs— is—- 

ducted the r buane® , t «ts of the gt.nl c t e> 

So t is events' , , | ll ;r:ioo genius of the past 
hale many a touch Athens arose the 

especially » R° ae Hli A«pcl» The columned 
Parthenon “ Jjrf the most petfeet menonsl 
r.ithen« h» »„ dd not 

of anc ent art B b klsh army 6tore d 

spate this ancent g ory no l ^ ^ ^ a 
lts powder m fired a shell which broke 

'"ST.r 'nSto* 1 ■>">1 Al Er„ 

m two «** ■“ , th . most famous hill in tne cis- 

c roaming sP end From Rome comes the tale of 
lory of c 'Jza* ™ * lead roof {rom the Pantheon 
the pope wh» J ^ w the oldest bu Id ng m 
to make cannon balls 
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the world that still stands as it was the day the builders 
left it. It dates from Augustus Caesar. 

What a glorious place is the center of the treasures 
of Rome, the Vatican. Here, for all the world to see, 
Michelangelo left his noblest work. Here Raphael 
crowded spacious walls with his immortal figures. 
The Vatican seems a sort of marble forest, so enor- 


mous are the dis- 
tances under its 
roofs. The largest 
palace in the world, 
it covers 13*4 acres 
and is divided into 
1,400 chapels and 
other rooms. Most 
of them are picture 
galleries and muse- 
ums. It would take 
days to see, and a 
lifetime to know, 
their magnificent 
collections of an- 
tiquities, the largest 
inexistence. There 
are celebrated Ra- 
phael paintings, an- 
cient maps and 
manuscripts, 
Egyptian mum- 
mies, and countless 
works of art. In 
Rome is the beau- 
tiful tomb of St. 
Helena, made from 
one immense block 
of porphyry, with 
the triumph of Hel- 
ena’s son Constan- 
tine carved upon it. 
Ithas been in Rome 
750 years, and lay 
in fragments in a 
cloister from 1600 
to 1750. But some- 
body cared enough 
for this stately 
tomb to have it 
carefully restored. 

Our Rich Inherit- 
ance of Art 

Who can travel 
throughEuropeand 


look on all these things of beauty and not be grateful 
to all these countless artists of the past, thousands of 
them poor and unknown men, who left us this inspired 
work of their skilled hands? 

They have built windows of transparent stone. They 
have made wondrous cathedral gates like the gates of 
Ghiberti. They have translated into marble the joy 
and praise of the Psalms of I)avid , as in the singing 
choir of Luca della Robbia. They have given us quiet 


cloisters in cities, where man can put off the stress 
and strain of the working days, and walk as in spirit. 
A Charm That Never Grows Old 
And what amazes us most of all, perhaps, is that 
these great beautiful things, often of astonishing 
strength and gigantic size, have a delicacy of touch 
and a wondrous charm, and seem as fresh as if they 

ONE OF ITALY’S RICHEST GEMS lorVstudi^St^ 

day. Yet we know 
that all these things 
are ages old, and 
there comes to us, 
as we look at them, 
a sense of the con- 
tinuity of the world. 
We feel too the 
intrinsic brother- 
hood of man. 

One generation 
goes and another 
comes, and the 
work of each lives 
on. Oneman thinks 
a beautiful tiling. 
He writes of it or 
plans it. Then later 
his thoughts and 
ideals move the 
hearts and help to 
shape the minds of 
other men. 

Wonderful it is 
that so much of the 
ancient world re- 
mains, and won- 
derful indeed that 
so much remains 
with its charm un- 
spoiled. We must 
thank the earth it- 
self for most of it, 
for the kindly soil 
has covered up our 
treasures with the 
dust of centuries. 
It guarded them 
from the Goths and 
theHuns, from time 
and from weather. 
We can scarcely 
conceive the wealth 
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of treasure that the toil of men has stored up for us. 
The great European museums are literally filled with 
treasures of beauty and wonders of antiquity far older 
than the United States. In Amsterdam’s State Mu- 
seum is Rembrandt's ‘Xight Watch’. The superb ‘Ve- 
nus de Milo’ stands in the Lou vre in Paris. The Museum 
of the Prado in Madrid is second only to the Louvre. 
As we tour the galleries of Europe’s magnificent mu- 
seums, we seem to be journeying through vivid pages 









EXAMPLES OF THE MAGIC OF THE ARTIST’S SKILL 



tb overuse hi more worts honjltal^than'from any otoeVaTmtSf f Th h ' ? 0, E “"ilfloently provided. This is why the exaaples st"*" 
in the National Musenm. Naoles: (21 ivorv Th ' objects are as follows: ( 1 ) Greet statoe of the goddess Flora. 
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Here are a few of the interesting objects in the Bnh*Tr **«*»«_, v . « ^ . „ 

and Amphi trite is 16 th century Flemish work, while the oorSrm’Jf'tii'iD^.i? tte center picture (8). The ewer ( 1 ) showing Heptane 
The ivory bom (3) and the metal-work e we r f ro m M eso'oota m .*/ a? t ™ rt i h .t n 0 JV, 1 .? ez ' P 1 ,s emong the most highly pnred exhibits 
and cooking utensil (6) are much older. But eldest nf^li o^i a »v ^w re 01 the 10111 flEtl 13th centnnes, while the Homan helmet (o) 
and his wile (7), a winged god (9), the head of Ptolenrv aif.ff? ,,S pt jf n end Assyrian exhibits — statnes of an Egyptian official 
winged bull (12). The Portland vase 03? SX (I0) ' thE coffin of the pnestess Ta-Ahti (1 1), and the Assyrian 

’ U3) > ttc most famous vase in the world, is from the time of St. Paul. 








«f s history book Vi e can g» for a walk through his- 
tory and feel aery close to Cromwell and Drake and 
Mary Queen of Scots for w e can read fetters they 
mote with their own hands and at Oxford »c can see 
athair made from a piece of the ship in oh ch S r 
Francis Drake Bailed around the world Me can see 
the things that Socrates and Plato saw wo can touch 
a Ihjng St Paul looked on we can read the actual 
letter written by Anne Boleyji as her heart was beat- 
mg h gh at the thought of marrying the Bluebeard 
king who later murdered her 
The wealth Of the museums of Europe is ao 1m 
dense that no man knows the extent of it and no 
gold can buy »t Treasure piled on treasure meets 
our gaie wonder on wonder tragedy on tragedy 
*11 the emotions that come into our lives from the 
cradle to the grave atir in us as «e walk through 
tW great galleries Gems that gf ttcr (ike the aun 
things S3 beautiful that they seem to belong to a 
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world of dreams marvelous products of the patience 
of Nature and of the immense labor of men e hands 
ghastly s ghts from which we turn away and shud 
der memories of immortal deeds a touch of the gen 
ms of Shakespeare and M chelangelo a little thing 
King Alfred owned someth ng Cromwell wrote and 
an actual relic of NapoleoD Bonaparte fragments 
of history from every age and every land types 
of fife from every clime Nature in all her seasons 
and in all her glory and through all her generations 
the books that men have written the p cturea they 
have painted the statues they have carved— all 
these are here 

It ia all here for you and me treasure untold 
that belongs to the world It has come to us from 
the past to which we owe our priceless heritage It 
belongs to this generat on of the world to hold in 
trust and to be handed on to that for-ofT future which 
alt good men believe will be greater and greater yet 


REFERENCE-OUTLINE FOR STUDY OF EUROPE 


THE LAND AND THE PEOPLE 

I local on and tlta £-41344 chart U 216 location 
in world map VI 201-5 pol tical divisions maps 
E-4I647 -121-5 sir distances polar project on map 

A-sn 

II Structure of the fond E-114 421 2 mapE-419 

K Mounto ni and highland* E42J 2 map E -419 

1 Alpine system 1/422 Pyrenees P447 pic 
tore S-313 Alps A 2 7940 pettrer L41S 
S474 476 477 478 Apennines A 272 D nine 
Alps 0-21 Carpathian Mountains and Tran 
sylvanian Alps R 252 C-12" Caucasus Moun 
terns C-I55 picture 040 (Mount Elbrus 
highest peak in Europe picture R-258) 

2 Central uplands (Herrynian system or Ar- 
moncan Fold) E422 central platWJ of 
France F 2GI Vosges Mounts ns V-&24 
Scbwarewald (Block Forest) Mountains 
R-203 liar* Mountains 11280 Ardennes 
Mountains picture B-l 14 Bohemian plateau 
and surrounding mountains B-220 C-535 the 
Spanish Meseta S-312 picture S-314 Rhodope 
Mountains B-2l 

3 R ghlands of the British Isles and Scandi 
nsvia (Caledonian system) Ireland 1 220 
1 231 Wales W-3 England E-346-S Scotland 
S-63 pictures S-62 64 Norway and Sweden 
(KjClen Mountains) N-300 S461 (Feano- 
Scandian shield E422 

® The great pta n or central pla n* map E4 19 
slopes from the mountains to the sea H m 
eludes southeastern England E-348 P ,ctu '* 
E-350 and most of the Netherlands and Belgium 
K *14 B-l 10 It extends from central France 
£ 261 through northern Germany and Deomar 
0-89 D-63 ln to southern Sweden S461 and 
widens into the lowlands of Poland and Russ a 
*■*0 n -257 

C Print po| river, E414 421 I at B4W 
&419 Danube D 15 pictures B-M 
E-288 Loire L-296 Meuse M 185 Po -P-*® 
Rhine R-133 Rhone R-146 Seine S-93 


T 110 Tiber T 127 Vistula V493 Volga V-520 
pctureR-258 
D Comt I 0« Old odjo n ng sen, D4I4 map E419 
Medterranean Adriatic and Aegean Seas 
M Ifa A 22 A 27 pctureS4I3 AtUnt (.Ocean 
A451 English Channel and North Sea N 298 Bal 
tie Sea B-37 Arctic Ocean A-3°6 Casp an Sea 
C-132 Black 8eiB-204 Dardanelles O 17 18 
E. Pr ne pal ulondi wap E41R-17 Iceland I 9 12 
But sh Isles B-320-7 (Great Britain 0-174 Ire- 
land 1 2 , 6-230h 12306-232) Danish Islands 
D-68 Balearic Islands B 20 Corsica C48S Bar 
dma S44-5 Sidy S-175-6 Crete C-51041 
Malta M-60 Dodecanese including Rhodes 
p 144 and Fart-Index Arctic sIandaA-327 
f How L coat nent thonged in pop o 9 e.&42 2 
Tee Aee 14-7 Great Britain once part of ms n 
ItJS&Z 327 No4h Sea once dry land N 298 

3 "* h A, “* S - Jn ”V“ 

... ci r , U .°^ 9 «mfallmspE4'.0 

2 Mar ns cl mate of w«l*m “P'^ 422 I £* ! * 
Isles B4J20 Ibrnan Peninsula and France S-313 

M7S-9 F 262 western Germany and the low lands 

r 00.01 v 116 Scandinavia D-63 N-302 S401 2 

S £ 2 . - ««»" «jf 3 °£ l , 

1 viSl MSY-M# G 189 epee a) Med. 

££££* (Etesian Mistral Sirocco) lub 

I^ 150 r 1 note of central ond eoitetn 
c HJUS E - 2 ’ 3 w “ 
PJB.JWB U" 1B 

» <** »*» 

nun-iol on. E-S20.4 

IW ™"® 0 o, hr 

Mankind 
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also 

421, 


VII. How men use the natural regions of Europe E-4296 

A. Northwest highlands E-429c: how people live in a 
cool highland by the sea: Norway X -3 02 -30)1), 
pictures E-115, X-299, 303; Sweden S-4G2-5 

B. Northern plains and central uplands E-429c-430 

1. How people live in the western Ion lands bv the 
sea: Netherlands N-11G-20, pictures E-4I8, 
P-I42c, N-115; Belgium B-1 10-15, pictures 
B-I13; Germany G-91-5, pictures E-4295, G-90 

2. How people live in the eastern plain: Russia 
R-2G2-74, pictures R-257, 25S, 275, 27G, 277, 
2S3, 291, E-430 

C. Southern mountains and peninsulas E-430-31 

1. Hon people live in a mountain land without a 
seacoast: Switzerland S-474-7, pictures S-47S 
479, 4S0, 4S1 

2. How people live in Mediterranean lands: Italy 
I-2G4-9, pictures E-415, I-2G3, 271, 272; 
Greece G-IS9-91, pictures G-192 

VIII. Natural resources and their regional use E-429c- 
431: mineral resources and water pover E-414, map 
C-429d, picture E-422; agriculture and fisheries 
E-4296, map E-429 

Nofe, For the resources and industries of the individual 
countries of Europe, see the Reference-Outlines for the 
principal countries and the Fact-Index entries for smaller 
nations 

IX. Trade and transportation 1-192, 197. gee 
Trade, table in Fact-Index 

A. Rivers and inland waterways E-414, 

D-16: canals C-lOSa-i, pictures G-92, B-320 

B. Land transportation E-121: Alpine highways, 
picture S-4"; German superhighways, picture 
U-Jo; Russian roads and railroads compared with 
United States, chart R-2S0. See also railroad 
mileage tabic m Fact-Index 

c. Harbors and ports: Royal Docks at London, 
picture H-26o; Southampton, picture E-34S; 

piCtU , rC ^ i21 > Marseilles, picture 
picture L - 27s; Haa,b ^- 

D ’ A^53 r r nSPOr,: air dktances ' projection map 

X. Principa! cities: London L-29S-307; Moscow M-39G- 

Berlir B-'lotsn 1 ^ 162 < Picture R-2SG; 

F-266 l G ' 94; Paris P'S 1-5, pictures 

A-Ioc’^ "!" 308 ’ 314 ’ 315 ;^ 0 " 3 ^"!^, picture 
pest p ' 1S9 - 9 f. pictures P-65, A-31G; Buda- 

T H u 49, 45 ° ; Madrid M-2G-S; 

Bucharest ^ C ~ !72 ’ P icture 

r 33 ‘- Pictures R-252, 253; Stockholm 

picture 'l 22? n iM K’ * P ‘ 3S0; DuWin D-157, 

Belfast S’ 8 o“ lo" DaS; ^ ^ 
Belgrade B-H7-I8, 

“ d ” m “ * 

THE NATIONS OF EUROPE 
l. Western Europe, map* E-41&-1 7 424-5 

"° V !° ^ 55; Sweden’ S-161-G, outline 
^466, 46r, Norway X-299-305, outline S-466-7- 

outline’ r D-72 6S ' 72 ’ ^ ' Ce '° nd ^ 

B ‘ fand^ ', 5 - twp 32 ^ 27 : r Gre ° f Br!,ai " Ire- 

5 Water W S 9 ^"! 34 ^ 6 ’ Sc ° ,land S-C2- 
0, Wales W-3^4, Northern Ireland I-2306-*>32 

Republic of Ireland 1-226-2305), outline G-I7L-8 


C. Benelux countries: Belgium B-110-17, outline 
N-123; Netherlands N-l 14-22, outline N-123; 
Luxemburg L-353-4 

D. France F-25S-274a, outline F-274a-275 

E. Switzerland S-474-S3, outline S-4S3 

II. Central Europe, map E-41G-17: Finland F-70-2; 
Germany G-S7-103, outline G-103-4; Poland 
P-342-5; Czechoslovakia C-535-G; Austria 
A-493-5; Hungary H-44S-51; Rumania R-252-4; 
Liechtenstein L-221 

HI. Mediterroneon Europe, map E-41G-17: Spoin 
S-31 1-3225, outline S-3226-324; Portugal P-37S-S1, 
outline S-323-4; Italy I-2G1-S0, outline I-2S1-3; 
Yugoslavia Y-346-S; Albania A-13S; Greece 
G-1SS-96; Bulgaria B-31S-50; Turkey T-2I4-2205; 
Andorra, Monaco, San Marino, and Vatican 
City (Fact-Index) 

IV. Eastern Europe — Republics of the Soviet Union in 
Europe, maps R-2G0, 266-7, outline R-2925- 
294: “Russia Proper” R-25G-2926; Estonian E-400: 
Latvian L-1 35: Lithuanian L-276; Ukrainian L T -233; 
Georgian G-Sl ; Armenian A-373-5; Karelo-Finnish, I 
U hi te Russian (Byelorussian), Moldavian, Azer- 
baidzhan (Fact-Index) , 

HISTORY i 

I. General E-431-9, charts H-361-S. See also in 
the following sequence the Reference-Outlines for 
Ancient History, Middle Ages, Renaissance and - 
Reformation. Industrial Revolution, History (Cur- 
rent Events); and the Reference-Outlines for 
Great Britain and Ireland and the individual coun- 
tries of the continent. For the relationship of 
European history to the world in general, see the 
Reference-Outline for World Historv 
II. Prehistoric period M-G3-G, 69-70, CX324-6 

A. Ice Age conditions P-40Gc, maps I-C 

B. Stone Age cultures S-401-2, pictures C-325, 

M-G7, OS V- 

C. Swiss Lake Dwellers L-S7, M-GG, S-4S1, pic- 

turcs M-G8, S-144a, C-326 V 

D. Early peoples: Celts C-163; Teutonic stock 

(Germans and Scandinavians) G-96, S-55; ra- V. 

cial beginnings, diagram R-22 

HI. Rise of civilization in the Mediterranean region : 
C-326-7. See also the Reference-Outline for Ancient 
History r 

A. Aegeon Sea merchants A-27-9 

B. Influence of Asiatic culture A-404, P-204-5 

C. Foundation of Greek culture A-28-9, G-196 

IV. Ancient civilization reaches its height in the classi- 
cal cultures of Greece and Rome G-196-202, 
R-1S0-S. See also the Reference-Outlines for Archi- 
tecture and Sculpture 

V. Decline and fall of the Roman Empire R-1SS 

A. Emperors controlled by the army R-18S 

B. Roman Empire divided into Western and By- 
zantine empires: first division under Diocletian 
(284-305); final division after death of Theodo- 
sius the Great (395) R-ISS, E-431, B-373-4 

C. Constantine the Great C-456: Christianity 
legalized and becomes state religion — council 
of Nicaea C-302; capital moved from Rome to 
Constantinople B-373, 1-25S 

D. Roman legions withdrawn from Britain E-35S 

E. Teutonic barbarians invade the Western Em- 
pire E-431-2, G-143, H-451, V-437: Goths led 
by Alarie sack Rome (410) A-129; Pope Leo I 



saves Rome from the Huns 11-451 \ an dat army 
captures Romo V -433 

• Odoocer the barbarian depose! Romulus Au 
guitulus— end of Ihe Ramon Empire of the West 

(4*6) R 188 M 236 

r Dork Ages in Western Europe W 211 C-328 
I Eastern Rome (Byzantine Empire) lasts for 
onother 1000 years B-3"3 
he Middle Ages M-23G-233A C-132 \\ 211 

i CIoyii founds Merovingian Dynasty ond king 

domof the Franks (481 511) 

1 Accepts Christianity M 237 C-3C0 F2C8 

2 Establishes court at Tuna (508) P-81 

I Theodoric the Great invades Italy in 493 
f Osfropotfi kingdom (bunded G (43 
2 Siege of Ravenna It- 7!) 

Byzantium, the Roman Empire of the Eoit 
reaches Iti greatest extent under Justinian I 
ond Theodora <527 545) B-374 J-36*-8 Os- 
trogoths driven from Italy G 144 
1 Lombard hordes overrun Po Valley (56B) L-297 
i Rue of Mohammedanism Moors invade Spa n 
(711)8-320-1, M-389 

Merovingions succeeded by Carofmgian Dy 
nasty (751 987) T-268 

1 Charles Martel defents Saracens (732) C-19C, 
M-331 

2 Pepin the Short, first Carolingian king gives 
Ravenna to the papacy R-79 

' Chorlemogne— first Holy Romon emperor 

C-IS64 

1 Inhcnta kmgdom of the Franks C-187 

2 Conquers Lombards in Italy (773-4) L-297, 
C-187 

3 Coronation at Rome on Christmas Day in the 
year 800 C-l 87-8 H-408 picture M 237 

4 Revival of education and art C-188 

I Charlemagne's empire divided Partition of 
Verdun m 843 marks beginning of modern 
France and Germany C-188 t~432 V-451, 
R-40S 

I The Crusades ond the leaders C-519-22 picture 
M 238d Richard I, the Lion Hearted of Eng 
land R-140-50 picture WO Louis IX (Saint 
Louis) of France L-318-19 Fredenck Darbaros- 
sa Holy Roman emperor T 281 Philip Augustus 
of Trance P ISO . „ 

I Fall of the Byzantine Empire (1453) B-374 T 220 
Feudal sm declines and the Middle Ages merge 
Into Ihe Renaissance M 238A R 103 
For life of the people in med evat Europe see the 
ce-Outline for the Middle Ages 
he Renai nance and the Reformahon R^lO-Ht 
tOI-3 Hapsburg empire at its height C- 189-90 

te also the Rcfcrence-Outlmes for Renaissance 
id Reformation and for Austria-Hungary 
Tors of religion ond conqueit t-432 
' Thirty Years WarT 118-19 
5 Conquests of Louis XIV L-319-20 D-432 
- War of the Spanish Succession L-320 A-49 , 
.MOg U-420 „ , , 

T War of the Austrian Success on M 95 A" 4 - 1 
E Seven Years War S-107 F 2S5 C-198 A-41S 
r Partition of Poland P-343-4 V 95 K67 
«• for colonial empires E-434 C-390 See aba 
he Reference-Outlines for Africa Asia o°uu 
Imenca Great Britain France United 
tiatorj Canadian History, and Metico 


EUROPE 

X French Revolution and Napoleon F 291-5 N6-11 
See also the Reference-Outline for France 

XI Industrial Revoluf on E-433 I 128-34 See also the 
Reference-Outline for the Industrial Revolution 

XII Notional groups and breakup of old powers 
A Meffermch and reaction 4-498 

B Holy Alliance and Grand Alliance E-433 
C Revolutions of 1849 E-433 A-198 L-32I G 97 
D The spread of not onolism m the 1 9th century 

1 Germany becomes a state G 97 F 278 Bis- 
marck B- 197-8 

2 Unification of Italy 1 2”2-3 Cavour C 158 
Garibaldi G 21 Mazzim M 148 

3 Austro-Hungarian Empire formed A -498-9 
H-450 Francis Joseph I F 276 hossuth k-67 

4 Third Republic m France F 200 209-72 

5 The Irish question I 230a E-369e Glad 
stone G 118 Parnell P-91 

6 Norway becomes independent N-304b 

7 Belgium separated from Holland B-L15 

8 Balkan states B-24 26 

Nols Bet also the Reference-Outlines for the pr nc pal 
countries of Europe 

E Spread of democracy D 65 
f Internal onol law joins In force I 189 arbitra 
lion A 294 embargo E-336 Hague peace 
conferences II 242 privateering P 272 treaties 
T 177 

G Internal onal co operat onT 177-8 

[ Economic interdependence of countries 
T 164 T 168 C-3506-c 

2 Postal Union P-388-9 „„„„„ 

3 Copyrights and patents C-476 P-96 7 

H Develop ng spheres of influence Asia A-4I9 
Africa A 52 Turkey and hear East E-433 
B-24 T 220a 

I Keeping o precarious peace the balancing 
' XL% 216 218 E-434 T 177 stniggle 
for industrial growth 210 C-390 E-434 
peace movements P 101 2 

XIII World War I TV 215-39 See also World War I and 
chronology in FacUndec 
A Causes W 215-16 219, W13( 

B-26 

B Countries involved W 215-19 
C ,« 7 ferry and naval campaign, 
n New military problemi \V 222 

r N.w weapons developed pictures W 221 ar 
tillery A-397-8 airplane A 103 gas W- - 
submarine W 224 S-437-8 machine (pro 
M 0 torpedoes and mines T 156 moto 
vebclcs 4-505 (tanks Til) 

F Relief work H-WO 

G Overtures for peoce R-IOU 

1 Benedict W suggests terms B-123 

2 Pius X appeals for peace P 277 

3 Wilson offers mediation W 147 


I E-434 F 2*0 


i.W 219-32 239 


( E ”“°“ 
s si E ns tr-aty of Br«t-L , Wvsk R-280 

H Arm sf “JfoJtn", jffloris W 239 \-463 pic- 

1 rSF**-* 
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2. Treaties: Versailles (Germany) W-239; Saint- 
Germain (Austria) W-240, V-472; Ncuilly 
(Bulgaria) W-240; Sevres (Turkov) T-22Ckj, 
W-240; Trianon (Hungary) (Fact-Index) 

3. League of Nations formed L-142 

4. Mandated and occupied territories W-239 

5. Territorial losses of vanquished nations and 
formation of new states E-434-5, W-239: 
Czechoslovakia C-535; Estonia E-400; Fin- 
land F-70; Hungary' H-450; Latvia L-135; 
Lithuania L-276; Poland P-344; Yugoslavia 
Y-346 

J. United States makes separate peace W-240 


XIV. Europe between two World Wars E-435-6, W-240-4 

A. International co-operation W-243-4 

1. Activities of the League of Nations L-142 

2. Peace movements: P-101-2, E-135: Locarno 
Pact W-244; Ivellogg-Briand Pact P-102, 
C-46S, B-301; Washington and London dis- 
armament conferences P-14, P-102, H-2G7, 
picture H-423; Coolidge's efforts C-46S; 
Balkan Entente (Fact-Inde.x) 

B. Revolutions: Austria A-494; Germany G-9S, 
W-13G; Greece G-191; Russia R-2SS-0, L-162, 
T-192, N-234; Spain S-322, A-152; Turkey 
T-220a 

C. Dictatorships D-SS-9, E-435 

1. Mustapha Ivemal in Turkey T-220o-i 

2. Fascist Italy F-43, 1-274, picture 1-273: 
Mussolini M-473-4 

3. Nazi Germany G-9S-9: Hitler H-3S3-5 

4. Soviet Russia R-2S8-91: Lenin L-162; Trotz- 
ky T-192; Stalin S-3G0-2 

5. Fascist Spain S-322a: Franco F-277 

6. Other dictatorships: Greece G-194; Poland 
P-344; Portugal P-381; Yugoslavia Y-347 

D. New conflicts arise 

1. Financial difficulties W-242-3 

2. Growth of economic nationalism T-17-18. 
I-19G 

3. Germany rebels against Versailles Treaty 

G-99 J 

4. Italy defies League of Nations and seizes 
Ethiopia E-403 

5. Civil war breaks out in Spain S-322a 

6. New rivalries and alliances 

(a) Rome-Berlin Axis formed E-435, G-99 

(b) Fascism versus Communism: anti-Comin- 
tem pact E-436; Germany, Italy, and 
Russia interfere in Spanish civil war 
S-322a 

(c) Popular Front governments F-272,S-322a 
fc. Appeasement and aggression— Rome-Berlin 

F272 defieS the democrat!es E-435-6, E-371, 


1. Germany annexes Austria A-495 

2. Hitler dictates terms of Munich pact C-53C 

3. Germany dictates pact and invades Czecho- 
slovakia C-536, G-99 

4. Italy invades Albania A-138 

5. Chamberlain and Daladier abandon appease- 
ment W-24r, C-183: guarantee independence 
° f ,^’“ d “ d °tter threatened nation: 
E-3 11,1-2/2; Great Britain mobilizes E-371 

6. Germany demands right to Danzig and pas- 
sage through Poland D-17, P-344 

7. Soviet-German pact W-247 


8. Diplomacy fails to avert conflict and Ger- 
many invades Poland— England and France 
declare war W-247-S 

XV. World War II W-245-301. See also World War II 

and chronology in Fact-Index 

A. First campaigns on land and sea W-248-9: 
battle of Poland and stalemate in western 
Europe, pictures W-27G 

B. Germany invades Denmark, Norway, and Low 
Countries W-249-50: Norway conquered, picture 
W-27G; Rotterdam bombed, picture R-235 

C. Italy enters the war W-250-1, 1-275 

D. Fall of France W-251: battle of Flanders and 
battle of France, pictures W-277 

E. Battle of Britain and the Atlantic W-251-2, 
pictures W-277, 27S: bombing of London L-299 

F. Germany invades Russia W-257-S: battle of 
Stalingrad S-3G2, picture W-278 

G. Struggle in the Mediterranean, Greece, and 
the Balkans W-255-6: German drive through 
Balkans, picture W-277; Crete C-oll 

H. Rising tide of Nozi conquest, maps W-25G 

I. Counterattack against the Axis: Allies invade 
Sicily and Italy from North Africa W-264 (bat- 
tles of Sicily, Salerno, and Cassino, pictures 
W- 270, 2S0); Russian counterattack W-2G4-6; 
bombing of Ploesti, picture W-279 

J. How the Nazis were forced back, maps W-265 

K. D-Day — Allies invade France through Nor- 
mandy W-2G9, pictures W-280, 2S1 ; battles of 
Aachen nnd the Bulge, pictures W-2S2 

L. Collapse of Germany W-271-2, G-100, pictures 
W-2S3-4 : Russinns take Berlin B-l 30 

XVI. Consequences of the war and planning the peace 

W-294-301: working out the treaties W -2995-300; 

problem of Germany’s future W-300, G-101-2; 

United Nations organized U-240-2105 

XVII. Troubled peace and "cold war" See also the 

Reference-Outline for World History 

A. Iron curtain of Communism divides Europe E-43i 

B. American aid to non-Communist notions: Truman 
Doctrine and Marshall Plan T-I9S; European 
Recovery Program replaced by Mutual Security 
Program, becomes Foreign Operations Adminis- 
tration in 1953 U-395 

C. Council of Europe and North Atlantic Treaty 
Organization IJ-43S, map U-3945 

XVIII. French Union problems and Geneva Conference 

E-439, F-274, pictures H-377 
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equipment Other important products are automobile 
bodies poser shovels tools and machinery struc- 
tural steel foods plastics beer and cigars 
Evansville is a farming trade center It also is a 
rail hub and suburban rail and highway bridges 1 nk 
it with cities south of the nver Evansville lies on 
the border of the South and has taken on much of the 
South s pleasant charm Its business district adjoins 
the nver and is fronted with a broad stone and con 
Crete promenade atop the levee One of the city 
parks contains a zoo The city also has a museum of 
arts and history and Evansville College Near the 
city are a state hospital for the insane and Angel 
Mounds an anc ent Ind an bunal ground 
In 1812 Col Hugh McGary established a trading 
post here he also operated a ferry to the Kentucky 
shore In 1814 he laid out the town and named it for 
Gen Robert M Evans a later resident When Van 
denburgh County was formed in 1818 Evansville was 
made the seat In 1853 the Wabash and Erie Canal 
bulling Lake Ene and the Ohio River reached Evans- 
ville In the same year a ra 1 line to Terre Haute began 
operations Although the city has suffered several 
damaging nver floods its growth has been stea l> It 
was incorporated as a town in 1819 and charteied a 
city m 1847 The city government is the mayor 
council form (See also Indiana ) Population (1950 
census) 123636 

Evaporation A hqu d exposed to the air gradu- 
ally becomes a sapor or gas The change is called 
evaporation Common examples are clothes drying on 
a wash line and water vanishing from \ et pavements 
after a ram Some liquids such as alcohol ammonia 
and gasoline evaporate more rap dly than water 
..taS met. as glyeern ‘” J ”°™ ‘loft 

Many ml ids also undergo > kind ol eviration tolled 

^ounderslood evaporation we must recall Unit the 
molecules o! which every substance is made up 

are coverned by two forces cohesion which tends to 

dSfthem together and the leal motion of the md, 
Xl mote*, whr.h tend, to them Hy apart 
When cohe.on dominates the snbstsn a 
When heat motion is atrong enough to 

X«d »»* h-W? 

“ Xrd more rep* eb» Ihe.r .eg 

hlely t" «y ‘f*“ b!) " ,n ? h , ? . 

“ , ' . ' Ths escape of molecules is 


o( 7 Today sturdy tugs push barges m 
•w harbor Nearby coal and oil brought 


£«» harbor Nearby coal and oil brought factories 
“ Evansville and the city has become a national 
ttter for the manufacture of electric refrigeration 


JwUilPiJi “» "S™ lthelps"to evplsm many common facts 

■ "‘‘^^“^TS'lX^rthe 

_ „„ TgSU’S **"*"' the average : .p« d of 
and out those evaporation quickly stops be- 

In a closed “uto ne o ^ mo]eeu!e3 „ the vapor 

Seat' P° mt th6 nUmbef tUt Stn 
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surface of the liquid and are recaptured equal the 
number escaping from the liquid. 'When this takes 
place, the vapor has reached its saturation point. 

A vacuum hastens evaporation, since the fewer 
molecules there are above the surface, the smaller the 
chance that an escaping molecule will strike one of 
them and bounce back into the liquid. And, of course, 
the fewer will return by their own chance motion. Con- 
versely, pressure which crowds together the molecules 
in the space above the liquid decreases evaporation. 
If the pressure is great enougli it will force molecules 
back into the liquid, causing condensation. 

At any given temperature, the pressure at which 
equal numbers of molecules are leaving and re-enter- 
ing the liquid is called the vapor pressure or vapor 
tension. This varies for different liquids becau-e the 
force of the cohesion of their molecules is different. 
Liquids of feeble cohesion evaporate rapidly and thus 
have high vapor pressures. 

The evaporation of water is important in nature 
(see Water; Rainfall; Dew). It takes about five times 
as much water vapor to saturate the air at a temper- 
ature of 100° F. as it does at 50°. Relative humidity 
is the ratio between the actual amount of water vapor 
present in the air and the amount the air would con- 
tarn at the existing temperature if it were saturated. 
A temperature of from CS° F. to 70°, with a relative 
humidity of from 50 to GO per cent, is said to be ideal 
for health and comfort ( see Heating and Ventilating). 
Everest, Modxt, The summit of Mount Everest in 
the Himalayas in Asia is the highest point on earth. 
For many decades expert mountain climbers sailed 
its glaciers and peaks in attempts to reach the 
top. Several men died in the effort. Finally in 
1953 a British expedition succeeded. The team was 


led by Col. H. C. J. Hunt; the two men who actually 
reached the summit were E. P. Hillary of Kew Zea- 
land and Tensing Norkay, a Nepalese-Indian guide. 

The height of Mount Everest, long accepted as 
29,002 feet, was fixed at 29,028 feet in 1954 by the 
Indian Survey. The loftiest mountain in Europe is 
less than two thirds as high. Seen from the Tibet 
side, Everest towers in solitary majesty. From the 
Indian side, it is almost hidden by other peaks. It 
was named for Sir George Everest, an English sur- 
veyor and geographer. (See also Himalayas.) 
EVERGLADES. This vast tract of land and water 
formerly occupied an area of 5,000 to S,000 square 
miles in southernmost Florida. It extended southward 
for about 100 miles from Lake Okeechobee and was 
50 to 75 miles in width. A considerable part of it, 
however, has now been reclaimed by drainage. Set- 
tlers are growing bountiful crops of oranges, bananas, 
pineapples, and other fruits and vegetables on these 
lands. The southern part of the area became Ever- 
glades Xafional Park in 1947 (see Florida). 
EVERGREEN. A tree or plant which retains its 
foliage throughout the year, such as the pine, fir, 
hemlock, or laurel is known as an evergreen. Ever- 
greens are in contrast with deciduous plants, which 
shed their leaves periodically and are leafless during 
part of the year. The term evergreen is often taken to 
mean any tree with cones and needles — in other words 
a conifer — as opposed to a broad-leaved tree; but not 
all conifers are evergreens. For example, tamarack 
and other larches arc clothed with needles and cones 
but shed their foliage in the fall. On the other hand, 
certain broad-leaved tropical or semitropical trees 
such as the laurel are evergreen and do not lose their 
foliage in winter. (See also Trees.) 


How EVOLUTION Explains VARIED Forms of LIFE 

VOLUTION. V e all wonder about our ancestors — ' ' 


" , 0 ‘ ~ r were i where they came from, and how 
Hiey developed, back to the very beginnings of life, 
ihis article tells how scientists now answer these 
questions. It also explains why those answers are 
not nnal or complete. 

Scientists realize that the mental and spiritual 
quahties of human beings set them apart from the 
rest of the hying world. Man’s “humanness” there- 
fore is regarded as a special field, which cannot be 
considered here On the other hand, the structures 
and functions of the human body are essentially like 
those of other creatures that possess backbones, 
these vertebrates, m turn, are linked with “lower” 
animals, with plants, and even with the members of 
two other living kingdoms ( see Life). 

What Evolution Means 

Careful study has convinced most biologists that 
lmng tilings found on the earth today have developed 
or evolved, from others of earlier times. Some of these 
modem forms are not very different from their ances- 
tors Modem horseshoe crabs, for example, still re- 
semble those that lived ages ago. Through the ages 


other organisms have changed greatly. A good exam- 
ple is in the ancestral record of horses as shown by 
fossils (see Horse). Scientists have uncovered evi- 
dence suggesting that all modern horses descended 
from a little creature called Eohippus (the “dawn 
horse”), which lived more than 50 million years ago. 

Another example is the series of fossils that leads 
from fish to amphibians, reptiles, and mammals. Other 
series show the opposite kind of change. They start 
from a well-developed creature and lead to others that 
have lost parts, and even the ability to take care of 
themselves. This is called degeneration. For example, 
many parasitic plants have lost the green material 
which enabled their ancestors to make food. They 
must attach themselves to some green plant and draw 
their food from it. Many parasitic animals have lost 
legs, eyes, and other parts possessed by their 
ancestors. They too must get their food from some 
other living animal. 

This process of development, or change with descent, 
is called evolution. Biologists believe it has pro- 
duced the enormous variety of living tilings in exist- 
ence today, as well as many others that have died 



- 451 • 


- EVOLUTION 


out or become extinct Biologists ato believe (hat 
there processes of change are still going on If they are 
they will produce many new forma of bfe jo the cen- 
turies and ages to come 

tromcatlcated Plants and Animats Hare Changed 

Men gained their first knowledge about evolution 
from their own efforts to produce domesticated am 
mals and plants Mild cabbage fore rumple is a plant 
with loose, green leaves that never fo*T» a head from feet of amphibnns From rocks of 
this will ancestor farmers and phnt 1 renders have fossil amphibians whose skulls 
developed head cabbage of amoral types as well as 
lute ciuliflower, broccoli Brussels sprouts and 
kohlrabi Beets arc descended from « il i chard sugar 
lefts were dci doped after IS10 from a variety grown 
as feed for livestock Modern tomatoes have uraic 
from a plant with fruit not much larger than chemea 
It atill grows wil J 
into Mexico 

Members of the animal kingdom al t> have changed 
under domestication The first poultry were jungle 
fowls They were tamed during ancient times by peo- 
ple of Asia From these ancestors hove come ban 
kms, Leghorns Mcnovcas Plymouth Rocks and the 
many other varieties of ‘ chickens now found 
throughout the world (see Poultry) 

Still greater changes arc shown b> jigeons Their 
•ooestor is (he wild rock dove Fiom these doves 


a reasonably good record of neier-enduig change 
among the animal phyla and m the kingdom of 
plants (?ee also Fossils Prehistoric Life ) 

Fossils That Show Ancestral Relations 
Fossils a/so preserve many links between groups of 
animals and plants that followed each other in the 
long history of life Certain fish for example pus 
' fins contain ag bones like those in the legs and 
” ' later age come 

fishbta* These 
accepted as evidence that animals with 
four Ipgs wf ich could live on land evolved from fish 
with leglike fins 

Other fossil link* continue the senes through rep- 
tiles to mammals or beasts with warm blood and hair 

„ „v. ...... <• ...... ... - „ Animals that lived in Texas some 231) million years 

South Atncr ica and northward ago had skeletons that are almost perfect links be 
(ween those of amphibians and reptiles Thirty or 
forty million years later a group ol South African 
reptiles had changed so much that their skeletons 
were like those of mammals True mammals appeare) 
during the next geologic period 
Still other fossils link bir Is with small reptiles re 
fated to early dinosaurs These fossils were Ords lor 
they had feathers But they possessed rept 1 an teeth 
and backbones that ran lar down the tail like tl e 
backbones of reptiles A famous specimen w the 


Sere have produced about 200 \ a net res > such u Archeoptoiy^Soi^ame^^B'rds^^ 

Many living animals pass through early stages that 
to repeat the evolut on of their ancestors The 


pouter* tumblers, fantaiLx barb*- and earner pi- 
gion« Dogs have several wild ancestors but breeders 
•>4'e produced many new varieties from Pekingese to 


Holfliounda and great Danes (see Dogs) l^vTmnfto devSra'mrts mothers body it has 

Even fish have produced new varieties The moat rolt bep wcll foot — a ] ng toe in the middle 


/snuhar is the goldfish Its ancestor was a small 
brownish species of carp first domesticated in China 
Its descendants now range from pinkish white to 




golden orange silver, and black in color Some are f" l * y ,* n j .. tops consist of four small bones 1 ldden 
^ubby and others are thin while several types have hor^ ^ ^ These separate bones later jom into 


Eos so large that they look like delicate veils 

Fossil* Reveal Ancient Change* 

Records of changes in domestic animals and plants we toed ftorse 

back only a few hundred or n few thousand yea 18 _ structure of m: 

Evidence of evolution during more ancient tunes must „ er e vrormbke C i«u“«' , - 

«ime from fossils These are remains or traces of actually does resemble a stubby 

!I «“Bs that lived dunng early epochs and ages ol orgm PP 6 ^ and h mt fer part o r abd 
«*rth hu*tory («ee Fossils) 

“ is sometimes said that fossils trace the evolution 
° f hvuig things from the earliest and simplest » *""£> those on the abdomen or™* 

*o those that exist today This is not quite true The p-n« ^ thorwlc feg, grow L.rger and remain leg 
f 18 * organisms were too small and too soft to become - „ » --> — .nwrt 

™<ls So were most of those that followed them 


two lender splints that he close to the one romammg 

te to. <£<• 0* “ It I"* 6 " 01 ”" * 

5" <* «**■ »*? • » 

„ » ormhke creature* An embryonic beetle 
pc- actually does re*«nb!e a stubby worm 
. ’ ,. g i lp ,d and hmder part or abdomen 

^dUs* the middle portion of its body As ti e 
as well as m m , t , head become mouth 

fT ’^ r>0 We'tho?e on the abdomen disappear Only the 
*« grow Lrger and remain legs 


ar.-Aff SSI 55 5 5 ,..f 


-»* -rAWolteu wh^Temb^ to the emboss 

«* well as the simple things on a ^ ^ g 0 j ¥ ehjn dlimbs dwindletoa 

»fei monerans and profisls (see Life) grow their hair *««*" ’ out from the tail 

Msny kinds of fossils have been found | w pones w wtfi ^T^Uie ^th also vanish 
ji the Cambnan Age and later tunes j c stalled whalebone Biologists 

**•**• t|»t earlv Cambrian fossils are about 500 « tbey grow through 6» 

Mion years old From this beginning fossils oB r 
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accept these changes as evidence that whales evolved 
from four-legged animals with hair, ordinary tails, and 
teeth like those of other meat eaters. 


The Evidence of Vestigial Organs 

The tiny leg bones of whales are remnants, or ve$- 
liges, of organs that apparently became smaller and 
smaller as these animals evolved. Vestigial organs also 
give evidence of evolution in other creatures, from 
plants to birds and human beings. 

Cactus plants have vestigial leaves which help to 
prove that these thick, juiev-stemmed plants had 
leafy ancestors. Vestigial legs in certain snakes pro- 
vide evidence that serpents evolved from reptiles re- 
sembling lizards. Many cave-dwelling fish have re- 
mains of eyes, as if the creatures evolved from fish 
that lived in light and were able to see. The kiwi, a 
flightless bird of New Zealand, has tiny wings that 
are hidden by its feathers. Apparently it evolved 
from birds that had larger wings and were able 
to fly. 

Man s vestigial organs include the appendix, mus- 
cles attached to the ear, and four "wisdom” teeth. 
All these are reduced remnants of structures that are 
useful in the bodies of lower animals that appeared on 
earth long before human beings. But the relation of 
man s body to the bodies of less advanced types is a 
complex pioblem that cannot be solved by study of 
vestigial organs alone. 


Darwin’s Views about Evolution 
All these types of evidence were brought togethei 
by Charles Damn in Ins book, ‘The Origin of Species 
(see Darwin). This book, published in 1859, proved t< 
be the most powerful contribution ever made to the 
theory of evolution. In his book, Darwin argued foi 
set eral great propositions, which together came to be 
called Darwinism. They are: 

earlie^formi” 8 P ' antS “ nd “ nimals fiecm to have evolved froir 

,. ?• Evolution begins with variations that cause vounc 
t0 , d,(Ter from their parents and pre^ 

ation. y accuraulatin E variations from generation to gener- 

al ti i . he pM variations tend to succeed bettei 

euch variations soon di^p^ “ the 8truge!c to a ^ 

tJiik 6 !™'? P^voked great controversy at the 
time, but gradually scientists accepted evolution as a 

def J-j d d faCt ‘ ? Ut r h ^ questioncd or modified many 
detailed aspects of Darwin’s theory. For examDle 

many scientists claim that while natural selection is a 
good general explanation of how evolution occurred 
other factors must be added. One of them is cXd 
isolation. When living things spread over large areas 
those that settle in different regions have different 
combinations of characteristics. Barriers keep them 
from mixing, and in time those of each special region 
become different from their relatives. Thus the chin- 
munks of eastern North America have divided into 


five groups that differ m color and in several other 
respects. Robins living east of the Rocky Mountains 
are darker than those of the Pacific coast, while song 
sparrows have separated into more than 20 species 
and varieties. 

Another important means of producing new forms is 
hybridization — that is, crossing older, somewhat differ- 
ent forms to produce new ones. This process also oc- 
curs constantly in nature today as well as in past ages. 
Some of the new hybrids have become successful 
species that have crowded their parents out of their 
homes. Actually, however, the process of hybridiza- 
tion merely produces new combinations of forms that 
do not appear among the members of a single species. 
Survival depends upon natural selection, which favors 
the new, successful forms at the expense of others 
that are not so well equipped for survival. 

An important gap in Darwin’s theory was failure to 
explain why some variations are inherited, while 
others nre not. Nonheritable variations, now called 
modifications, are caused by climate, food, illness, dis- 
ease, activity, and other everyday conditions. Well- 
fed pigs, for example, grow to largo size while those 
that arc underfed or ill become stunted. Athletes de- 
velop powerful muscles though inactive persons do 
not. Trees on windswept slopes creep close to the 
ground, but those in sheltered valleys grow upright. 
Such modifications are not inherited. 

Growing Understanding of Heredity 

During the early years of the 20th century, the 
study of this problem was strongly influenced by too 
great contributions. One hnd actually been made in 
Darwin’s time by an Augustinian monk, Gregor Men- 
del, but his work was ignored until about 1900. By his 
studies of inheritance in sweet peas Mendel proved 
that the inheritance of many characteristics is predic- 
table according to mathematical formulas. This sug- 
gested that some physicochemical mechanism must 
be at work controlling heredity, presumably in the 
reproductive cells which give rise to new individuals. 

The second contribution was the recognition of a 
kind of change called mutation. An outstanding leader 
in this field was the Dutch botanist, Hugo de Vries. A 
mutation is a variation which appears suddenly', from 
one generation to the next, and thereafter is inherited, 
unlike a modification. 

The first mutations to be discovered were large, ob- 
vious ones; they produced new forms such as sheep 
with very short legs, gigantic evening primroses, and 
double sunflowers. These led some biologists to con- 
clude that evolution had progressed by means of great 
jumps, called “saltations,” and not by accumulation 
of small changes, such as Darwin envisaged. Later 
discoveries proved this to be a mistake. Large muta- 
tions are relatively rare, and Eome of those that have 
been described really have other causes. Small muta- 
tions, however, are common. They also take every pos- 
sible form and are found in all sorts of creatures, from 
viruses and bacteria to man. 

Biologists do not know why mutations occur. But 
the fact that they do occur and that such changes are 
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indented sheds light on tho processes of evolution tion Modifications produced by environment or other 
It supports tho view that a physicochemical media- influences consequently could not cause evolution if 
msm m the germ cells controls heredity It also sug- this view is correct Modifications may affect the body, 
gests that changes in this mechanism are the basis of but they do not reach deeply enough to alter the 
evolution, they supply the variation m living things heredity mechanism and cause mutation {see Hered 
upon nhich natural selection works to cause e\olu ity) Hence they could not produce new species 


DISTANCE and MYSTERY STILL LURE the EXPLORER 

r'XPLORATIOV. In the school geographies of the goma Tierra del Fuego or New Zealand. We drink 
" nineteenth century the maps showed many blank coffee and cocoa grown in the heart of Africa and 
spaces marked "unexplored ” Thc**o blank areas South America Our furs may have been trapped on 
included nearly all of Africa and central Asia much Arctic islands the existence of which was undreamed 
of the intenor of South America and Canada as well of a few years ago When we stop at a roadside filling 
is parts of Australia, New Zealand New Guinea, station we purchase gasoline made perhaps from oil 
Borneo, Sumatra, and other large islands brought from the wilds of South America Thus, 

Afnca w as called the • Dark Continent ’—a land of exploration vitally affects our everyday file 
unknown peoples, 



ICY SUMMIT OF MOUNT EVE 



is grave, a con- 
tinent of dense for- 
ests swarming with 
»itd beasts and head- 
hunting Indians 
Australia and 
hew Zealand were 
sparsely inhabited, 
and seemed to be at 
the "very ends of 
the earth ” Tibet 
*as the forbidden 
land wherein no 
*hite man was per- 
“»tted Alaska and - 
asarly all 0 f north- b«! p.iot 

em and central Can- f r r ^ y> G ” 01 S s * tiller Y°ne»> 

wa were a trackless ’ , j nnfbxrtpd Beas ana voyngeu ™ ^ — - — - 

wlderaess known only to Indians and a few fur g endured these hardships sometimes ami 

trappers, traders, and Hudson’s Bay Company repre- They ^ ^ ^ under equa toml sun m order 

rentatives As for the Arctic and Antarctic regions bhndmg^ ^ of the lands and waters, 

>JMt people jeered at the idea of anyone ever reaching and peoples of the earth 

the poles, even after Lieut A W Greely attamed resources for R ,„ Material, 

the farthest north * of 83° 34' m 1SS2 , . M the rap) d exploration of A 50 ?™® ^ 

Today, however, one may drive an automobile or c(rter y was largely the result o uropcaQ 

“ !urpl , aDe whole distance from^Cape^To ^ ^ a nche r exptera- 


This vaned con- 
^ tribution of far- 
away places has 
come about because 
the past few decades 
have seen greater 
advances m ecien 
tif icexploration 

than any similar 
period of time Ad- 
venturous men and 
some women have 
risked their lives 
and their health m 
wild savage, or des- 
olate lands They 
have penetrated 
_ __ dense jungles, 
fought dangerous 
" ’ beasts met savages 

and cannibals, 
, a ammii oi crossed great dca- 

'JFk f 9 ^ ertea 0 ®" »n« snti»b er tg f climbed lofty 
'ihair Mii'i’ c,m,a 17 7 ‘ ' mountains, navi- 
, charted seas and voyaged on unknown rivers 


f Calro . and men and women feariessly set out on * the achievements of P res ^ t ^f 

hunting trips to the heart of the African jungle “" ave oft en been the 
Great steamships make regular trips up the ' advances made m BO “^J^bdes, airplanes and 

‘““Wts travel from Chile to Argentina by airplane mcreasmg use of at 01 i 

" r,u!wa y over the Andes Tibet, with its yaks, its «« moto r-dnven r^^.r^Sply toough- 

onaatenes, and its grotesquely garbed * art L ’ . co mpames to search for new f t hemostimpor- 

^ttousmmotiofpietures and both the North ^^ world As a .result me ^of the m i 

J Poles have been not only discovered but ^ ^ ^graphical exgUoM ^ hay0 
Pped and photographed ttati e ngmeers and the fi re t tune vast areas in 

Today we enjoy food that comes from place® explored and parted South America, and 

tfe unexnlored «„1v . v.rv few vears ago V> e wear ^ Mexico, Central ana 


'Jtte unexplored only a very few years ago 
0 “mg made from the wool of sheep raised 
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SAVING WATER FOR “THE GREAT 



De . sert «tf°n In Africa fill shells of ostrich 
with water and hide them to provide for the dry period. These little- 
known people were visited by the Vernay-Long erpedition in 1930. 


the East Indies. Other important explorations and 
surveys have been carried out by men in search of 
gold, silver, copper, tin, and other ores, and by repre- 
sentatives of business enterprises seeking to establish 
new avenues of trade. 

The Department of Agriculture of the United States 
maintains a large force of experienced and daring men 
v> hose lives are devoted to exploring the most remote 
and least known portions of the world in a constant 
search for new plants, 
fruits, seeds, flowers, 
and vegetables to 
enrich our food sup- 
ply and to add to our 
comfort. Hardier vari- 
etiesof common plants 
aresought.Oursupply 
of new and beautiful 
woods for interior 
furnishings and cabi- 
network has been 
increased by men who 
have spent years in 
equatorial forests 
exploring hitherto 
unknown districts. 

Many expeditions are encouraged and supported by 
universities and by scientific organizations, such as the 
national Geographic Society, the Smithsonian Insti- 
tution, the American Geographical Society, the Car- 
negie Institution, the Royal Geographical Society of 
Great Britain, and museums. Zoological gardens and 
other agencies constantly are sending out expeditions 
mto every quarter of the earth, and while these men 
are studying the birds, beasts, reptiles, and insects of 
unknown districts, they are securing also geographical 
and commercial data. 

The combined explorations of the ethnologists, the 
archeologists, and the fossil-hunters, or paleontolo- 
gists, probably exceed those of all other explorers. To 
study primitive races, ethnologists must explore the 
most remote and unknown districts. In order to find 
the remains of ancient peoples, archeologists spend 
months often years, hundreds of miles from civiliza- 
tion; and paleontologists explore deserts and moun- 
tarns to collect the petrified skeletons of prehistoric 
monsters. As these men are scientists, trained to 
observe and to record every detail of their surround- 

if !a , glV 1 ®- V s , ma P 3 ' photographs, sketches, and 
field note, which help to fill in the ever-decreasing 
uncharted areas on our maps. (See Archeology.) 

Occasionally an industrial development or an unex- 
pected need has added to our geographical knowledge. 
When the sheep raisers of the Falkland Islands the 
Argentine, and southern Chile required new pasturage 
for their rapidly-increasing flocks, Tierra del Fuego 
was thoroughly explored and mapped. If the first 
World War had not brought a tremendously increased 
demand for metals, rubber, and many other articles 
parts of Africa, South America, Asia, and the East 


Indies might still remain virtually unknown. On the 
other hand, many of the world’s richest mines were 
discovered by men in search of wild animals, primitive 
races, strange plants, ancient mins, or geographical 
knowledge. Others who have brought back supposedly 
worthless curios, souvenirs, or specimens from far- 
away lands have added immeasurably to our store of 
drags, medicines, and plants. Even art and design 
have been influenced by the discoveries of explorers. 

THIRST” The automobiIe . 


the motor boat, the 
airplane, the motion- 
picture camera, and 
the radio have greatly 
aided recent explora- 
tions. Airplanes have 
roared over both the 
North and the South 
poles. Col. Charles A. 
Lindbergh, Dr. J. 
Alden Mason, and 
others have located 
and mapped impor- 
tant ancient ruins of 
the Maya in Central 
America. In Peru, 
Bolivia, and elsewhere, the airplane has proved indis- 
pensable in surveying and mapping the Andes region, 
and in locating and photographing Inca and pre-Inca 
rains. In New Guinea, seaplanes following the courses 
of the rivers helped explorers to accomplish more in a 
few weeks than could otherwise have been done in 
years. The frozen wastes of northern Canada and 
Alaska have been brought into direct connection 
with civilization by means of airplanes. 

With the aid of motor boats, explorers have pene- 
trated hitherto unexplored swamps and jungles bor- 
dering on tropical streams. Automobiles and motor 
trucks made possible the American Museum of Natu- 
ral History expeditions into the Gobi Desert of Mon- 
golia. With motor vehicles, capable of covering 100 
miles a day, the work of ten years could be done in a 
single season. Although these expeditions, conducted 
by Roy Chapman Andrews with a staff of scientists, 
40 porters, over 100 camels, and a fleet of automobiles 
and trucks, were primarily in search of fossils and 
traces of ancient man, yet other scientific data were 
also secured. To most persons, the dinosaur eggs 
obtained by these expeditions are regarded as their 
most remarkable discovery, but perhaps the most 
significant find was a prehistoric monster somewhat 
resembling a giant rhinoceros. This immense beast, 
the Baluchilherium, stood 13 feet high and v as o\er 
24 feet in length, and could feed upon the leaves of 
trees 22 feet above the ground. 

Through the radio, explorers in the most remote 
regions have kept in touch with the outside world. , 
Admiral Richard Byrd at the South Pole, the Hobb3 
expedition at Mount Evans in Greenland, the Rice 
expeditions on the upper Amazon, all talked nightly v 
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A GEIGER COUNTER 



A geologist listens in on a machine that will tell him whether 
the rock he taps contains radioactive material. 


animals, and remains of forms of life now extinct. 
Such discoveries as the Rhodesian skull in South Af- 
rica and the Peking skull in China have thrown new 
light on early man {see Man). Harry Johnston found 
the rare okapi in central Africa {see Giraffe). Pyg- 
mies, regarded as fabulous when reported about I860 
by Paul du Chaillu, have been found in the Belgian 
Congo and in New Guinea {sec Pygmy). Bushmen 
living in a Stone Age culture were discovered in the 
Kalahari De=ert in southern Africa. 

The James Simpson-Theodore Roosevelt, Jr., expe- 
dition found the Ovis poli, or .Marco Polo sheep, and 
the Asiatic ibex, a creature resembling a mountain 
goat. Giant lizards, or “dragons,” were first dis- 
covered by an aviator on the island of Komodo in what 


TO SPY ON LIFE IN THE DEEP 



was made in 1954 off Dakar, French West Africa. Two French offi- 
cers, in a bathyscaphe, dived over 13,200 feet (about 2 14 miles). 


is now Indonesia. The giant panda, last of a distinct 
family of mammals resembling bears, was obtained by 
the William C. Kellev-Roosevelt Asiatic expedition 
for the Chicago Natural History Museum. In the 
western part of the United States were found the re- 
mains of fossil bi=on, ground sloths, and other prehis- 
toric beasts killed by Stone Age weapons. The bones 
of mastadons, associated with those of human beings, 
were found in Ecuador. Other South American dis- 
coveries were the gorgeously attired mummies of 
the ancient Parakans of Peru and the mummy of a 
royal Inca. 

Polar expeditions are told of in the article on Polar 
Exploration. These have given us geographical 
and meteorological facts. Still more knowledge lias 
been gained by the discovery' of the remains of a 
gieat forgotten empire in Mongolia, made by Col. 
Peter Koslov in 1923; Charles W. Furlong’s trip 
across Patagonia and Chile; the discovery of the 
Valley of Ten Thousand Smokes in Alaska; Prince 
William of Sweden’s explorations in Uganda; and the 
British explorations of the Nile basin. 

Important discoveries were made as a result of 
E. S. Grogan’s journey afoot from Capetown to the 
Mediterranean in 1900; the explorations of Hassanein 
Bey and Mrs. Rosita Forbes through the African 
deserts in 1920; the Theodore Roosevelt River of 
Doubt expedition in 1913; the journeys of Miss 
Gertrude Bell, perhaps the first woman to truly de- 
serve the title explorer, through unknown Arabia; 
and the explorations in Arabia of Maj. R. E. Cbeesman 
in 1923-24, when he discovered the oasis of Jabrin in 
the Rub’al Khali (desert) and found ruins of ancient 
cities. Professor A. Hyatt Verrill in 1924 discovered 
the remains of a lost civilization in Panama, with its 
Temple of One Thousand Idols, its marvelous pottery" 
and sculptures, all of which, like Pompeii, were 
covered centuries ago by a volcanic eruption. 

Of great value was the exploration in 1917 of the 
great Arabian Desert by H. St. John B. Philby, the 
second white man to cross the arid waste from the 
Persian Gulf to the Red Sea. He mapped the desert 
and oases and followed the pilgrim route to Mecca. 

Among the most adventurous and tragic expeditions 
were the 1 1 attempts to reach the “roof of the world” 
the summit of Mount Everest, 29,02S feet above sea 
level. First attempted in 1921, the peak was not 
climbed until May 1953, when a New Zealander, 
E. P. Hillary, and a Nepalese, Tensing Norkay, to- 
gether won the summit. This British expedition was 
led by Col. H. C. J. Hunt. After the climb both Hunt 
and Hillary- were knighted by Queen Elizabeth II. 

Few modern expeditions hope to be the first in some 
little known part of the world. Instead, explorers 
and scientists try' to gain new knowledge of the past, 
of the ocean bottom, or of stars that are millions 
of light-years away. 

One of the most interesting of recent expeditions 
was the 4,300-mile drift made in 1947 aboard a bals3 
raft by Thor Heyerdahl, a Norwegian ethnologist, 
and five companions. In 101 days their raft drifted 
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EXPLOSIVES 

fuse made of some detonating substance like mer- 
cury fulminate be set off in contact with the gun- 
cotton, the latter will in turn be detonated. The 
ordinary dynamite stick can be set on fire with a 
match without great danger, but will explode with 
shattering force in response to a fulminate cap. 

Since the first form of explosion is merely extremely 
rapid burning, it follows that an}' inflammable sub- 
stance can become more or less explosive if it can be 
made to burn rapidly enough. Since all ordinary 
fire or combustion is caused by the combination of the 
burning substance with the gas oxygen (sec Oxygen), 
it follows also that the more oxygen is present the 
faster will be the blaze. For example, coal gas, 
hydrogen, and the vapors of gasoline, alcohol, ether, 
turpentine, etc., are themselves non-explosive, but 
they become explosive if they are mixed in the right 
proportions with the oxygen of the air. The loud 
back-firing so frequent in a gas stove is caused when 
too large a supply of air is admitted to the gas pipe 
through the vent. This principle of explosive mix- 
ture of gases and vapors with air is used in all gas 
engines (see Internal Combustion Engine). 

Many serious accidents have arisen from so-called 
“dust explosions.” When the air is filled with finely 
powdered charcoal, coal, flour, soap, wood, sugar, 
starch, or any other combustible substance, a flame 
or a spark may start a blaze which will travel through 
the dust cloud so rapidly that it creates a violent and 
destructive blast. 

Explosives which are to be used for practical pur- 
poses, however, cannot depend upon the air for their 
supply of oxygen. It must be provided in concen- 
trated form so as to be available even when the ex- 
plosive is excluded from contact with the air. In 
black gunpowder, which is a mixture of charcoal, 
saltpeter, and sulphur, the saltpeter (potassium ni- 
trate) provides oxygen (see Gunpowder). But in most 
explosives, each molecule of the compound contains 
all the oxygen needed. Liquid oxygen itself can be 
used as an explosive. A porous cartridge of wood pulp, 
pondered aluminum, or other combustible material is 
soaked in liquid oxygen, and fired with a detonator 
before the oxygen evaporates. Instantaneous combus- 
tion produces terrific explosive force. A few detonat- 
ing explosives, such as nitrogen iodide, have no 
oxygen; they act when the compound splits and the 
parts expand because of heat generated by the break. 

Why Most Explosives Have Nitrogen 

, “ 0I J 1D compound of nitrogen is used in most explo- 
sives because this element is extremely “unsocial” and 
ready to break away from the others in the compounds 
(see Nitrogen). It is usually introduced through the 
action of nitric acid, as_a rule mixed with sulphuric 
acid. With cotton, nitric acid forms guncotton and 
nitrocellulose; with glycerin, it forms nitroglycerin- 
with ammonia, ammonium nitrate. With phenol (car- 
bolic acid) it produces picric acid, the base of such 
explosives as lyddite and melinite. Nitration of toluene 
obtained from coal tar or by catalysis of gasoline yields 


trinitrotoluol or trinitrotoluene (TNT), one of the 
cimmonest military high explosives. Dynamite is 
nitroglycerin mixed with some absorbent substance to 
reduce danger of explosion from shock (see Dynamite 
and Nitroglycerin). Amatol is a mixture of TNT and 
ammonium nitrate; ammonal contains powdered alu- 
minum, TNT, cliarcoal, and ammonium nitrate. The 
second World War saw the development of RDX (hex- 
amine and TNT) and pentolite (pentaerythritol tetra- 
nitratenndTNT). Each one is more powerful thanTNT. 

Getting “Smooth” Exploshes in Firearms 

High explosives are used as bursting charges in 
shells and bombs, but they cannot be used as propel- 
ling charges to drive projectiles from guns, because 
they act too violently. Modern propelling charges are 
made from slower burning nitrocellulose, formed into 
grains, flakes, or cylinders. (Cordite and ballistite 
contain some nitroglycerin as well.) 

When a propelling cliarge is fired, it burns slowly 
at first and starts the bullet or shell smoothly on 
its way. The rate of burning increases as the projec- 
tile nears the muzzle, and maximum pressure is pro- 
vided at the instant of discharge. In this way the 
projectile is given an amount of driving force which 
would burst the gun if applied eailier. 

Tills action can be obtained by coating the grains 
with a slow-burning compound. The compound re- 
tards emission of gas until it is gone. For bigger guns, 
the United States military sendees use a powder made 
into cylindrical grains. Inside each grain are length- 
wise perforations. As the grain burns these perfora- 
tions become larger and give off more gas. 

Shells and bombs are exploded at the target by 
detonators. These are small charges of a sensitive ex- 
plosive such as mercury fulminate. They explode at a 
blow from a firearm hammer. A detonator is also used 
as a ■primer to fire the propelling cliarge. 

Peaceful Uses of Explosives 

Explosives are of immense value in many peaceful 
pursuits — in mining, quarrying, and engineering en- 
terprises, in making fireworks, signal lights, and rock- 
ets. They are used to project lifelines to ships in 
distress off storm-beaten shores or to the roofs of 
burning buildings; to cast oil upon rough seas or to 
break up ice-jams. When pile drivers are not avail- 
able, their work can be done by exploding dynamite 
on an iron plate placed on top of the piles. Floating 
derelicts which endanger ships at sea are destroyed 
with explosives, and great fires are halted by 
blowing up buildings in their path. Fanners use 
them for breaking up bowlders, blowing out 
stumps, felling trees, and loosening the soil for deep 
cultivation. 

Most nations and states, however, find it necessaiy 
to regulate carefully the sale of explosives, for in the 
hands of lawless persons they are powerful instru- 
ments of crime, such as blowing open safes and vaults 
by “cracksmen,” or making bombs and “infernal 
machines” by political fanatics and others. (For the 
history of explosives see Gunpowder.) 
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EXPRESS— /to. 
Safe DELIVERY 
by LAND, SEA, 
and AIK 



Enter tad »UU fester wes the motto of the Pony Express riders The clothes 
lid equipment shown In tins photograph ire authent c 


If Mr V> elh wants to run an express to 
he 2ujckj Mountains he can for a!) of me 
•'wwalty j think It would ta f{H)1 jh tQ tfJ ,, 

statement was made in 18-10 by William F 
Voon eD wa9 tr y ,n £ to discourage one of his 
^ e em Pfojees Henry Wells who had suggested 
express company extend its bus ness westward 
t,- 0UDB " e " a wa ' not discouraged however In a 
f * ea « * 1B or >d William Fargo eofounders of the 
b “L" e!l3 Fargo express company were able to 
®<w!in Mountains are only a way slat on 

messengers were known even in ancient 
„ “eihaps the first ones were the Persian cour 
ildi tail > arne ^ nuu! to the king The runners who 
fish daily to Roman housewives were 
„ ®l nse expressmen Early stagecoach dm ers who 
i i pac ' taees f ° r delivery along their routes were 
“Me like our modem expressmen 

p " Qw Express Originated In America 

sirens as it is known today — ft company in bus 
iu ckt good8 valuable* and money safely and 
y . t * leir destinations — originated in America 
author tes say L B Earle and h s brother B D 
arrn' m 0rl 8 1Ba tors The Earle brothers started 
l*t2» xf T P res3 messages under their beaver hats 
SikiT 0 , ston acd New York in 1835 Others cred t 
in‘ ylet w>th its invention In 1835 Tyler ran 
BostZ reSS , cap on a Massachusetts railroad between 

•sed It F ^arnden however who later discour- 
ton, j " cits from looking westward is generally 
*d f,. ere ^ to b® t^e father of express He put an 
s ®nient m. the Boston Transcript on Feb 13 


1839 offering h s serv ces as an express messenger 
to New York City once a week by boat and tra n 
Harnden had been a conductor on the Boston and 
Worcester railroad The railroad offie als refused to 
allow b m to be both an express messenger and their 
employee so he quit his job and put all his efforts 
into the express business 

Henry 'Veils and W lliam Fargo began their part- 
nership in 1844 Starting m 1845 their Western 
Express operated by stagecoach steamboat and 
wagon tram from Buffalo to Chicago Cncnnati 
and St I/>uis Compel ng w th them was the Adams 
Express Company founded by Alvin Adams in 

1840 with a route from New York City to St Louis 
by way of Baltimore Washington Pittsburgh Cm 
cinnati and Louisv lie 

Also competing w th these rompan ea were tne But- 
terfield and Wasson Express Company and the firm 
of Pomeroy and Company which Henry Bells had 
helped found when be first left Hamden s employ All 
these firms competed fiercely with one another and 
aLso With the Un ted States government for the 
mid-carrying busmen For many years express 
companies particularly B ells Fargo in the Far " est 
h ad better reputations for the successful carrying of 
letters than d d the federal posS office 
In 1845 the postage rate for a letter between 
Buffalo and New York City vnj &> cents Pomeroy 
and tampan ^eml to cany letters for 6 cents Out 
of this controversy grew the ^ ° f 

3 cents which the government adopted mMS 
3CC jorentfon of C O D and Money Order 
_ „ Fxnress Company invented the 

C?D « SSj <*E 
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CONCORD COACHE S_C A R R IED EXPR ESS I N THEWEST 
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The Concord stagecoach, product of Yankee ingenuity and crafts- 
manship, helped in the winning of the West. At the left is pic- 
tured one of these stages now in Washington’s Smithsonian 

merchants shipping goods to hnve the express com- 
pany collect the money from the customer. The 
government postal service then also adopted the 
C.O.D. system ( see Post Office). 

In 1S64 the United States Post Office Department 
started a postal money-order form. This is a written 
form directing a post office to pay a specified sum 
of money to a certain person. The money order is 
bought and cashed at a post office. The American 
Express Company countered with a money-order form 
of its own, which for a time proved more popular 
than postal money orders because it could be bought 
and cashed almost anywhere. 

In 1891 American Express produced its now-famous 
traveler’s check, which is a form of a letter of credit 
( see Credit). A buyer writes his name at the top 
of a traveler's check or on the cover of a book con- 
taining the checks. To cash a check he again signs 
his name, this time at the bottom. The latter signa- 
ture can then be compared with the original for 
identification. Travelers’ 
checks are accepted over 
the whole world. They are 
now also issued by banks. 

Founding the American 
Express Company 

The American Express 
Company was formed on 
March 18, 1S50. To get 
business, the rival express 
companies had cut the price 
of their service so much that 
they were all losing money. 

As a defensive measure, 
many agreed to sell their ex- 
press lines to the newly 
formed American Express 
Company. Most owners of 
rival lines became direc- 
tors in the new company. 


Institution. Behind a six-horse team, the ruggedly hmltConcord 
stages rolled through the wilderness, carrying P^engew, man, 
and express. This is a stage on the Califomia-Oregon run. 

Wells and Fargo were the leading figures in this 
new organization. In 1S52 they suggested that Amer- 
ican Express extend its operations to California. 
Here the Adams Express Company had all the busi- 
ness of transporting the millions of dollars’ worth o 
gold that had been coming from California mines 
since 1S49. The American Express directors would 
not approve of the venture. Wells and Fargo then 
formed Wells Fargo & Company, with offices m > an 
Francisco and later in Sacramento. 

Wells Fargo and Western Expansion 
Wells Fargo played an important and dramatic part 
in the expansion of the American frontier. In 1®* 
an enormous silver deposit that has been called 1C 
greatest bonanza in the history of the world "as 
discovered at Virginia City, Nev. Miners litem > 
shoveled silver out of the ground in the form o 
“blue dirt” at the Comstock Lode. V ells Fargo, 
which had taken over the Pioneer Stage Line es a > 
lished in 1851 by Frank S. Stevens, had the monopoly 


GUARDING A FORTUNE IN GOLD 
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This is an actual photograph of an early Wells Fargo “treasure wagon” carrying^ y 

gold bullion from Deadwood, S. D. Express guards were called “the men who rode sn s 
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on carrying the silver from the Comstock and later 
banking the receipts in Sin Francisco at their offices 
on Montgomery Street In addition they had the 
monopoly on carrying goods and passengers to and 
from the Comstock Lode, from which business alone 
they made o\ cr a million dollars a y ear 
Express in the West was carried in Concord coaches, 
•filch acre built in New England They were hand- 
made and cost $1,500 each So well were they built 
that many of the original coaches are still used m 
making Ylestem motion pictures in Hollywood The 
Concords were drawn l>y three spans nf hordes which 
co't S3 000 n 'pan A harness for the six horaes co«t 
*1500 To defend their valuable cargoes guards 
tailed “the men who rode shotgun carried either 
shotguns or the repeating Henry rifle which could 
be 1 loaded on Sunday and fired all week ’ 
Founding the Overland Mall 
The Southern Overland Mail, in which \T ells Fargo 
tame to own a controlling interest was founded on 
Sept 15, 1858, by John Butterfield one of the 
American Express Company directors The Overland 
Mail stagecoaches ran from St Louis to San Francisco 
in 24 days through desert, mountain' and bands of 
hostile Indians Freight on the Southern Overland 
limited, the greatest load including mail was 
no more than 750 pounds Establishing the Overland 
Mail howevw, meant that mail and express no longer 
had to go by sea to Panama, across the Isthmus by 
und and then by sea again to San Francisco TTells 
F »rgo shipped express via the Overland right up to 
the time of the Civil War 

Coming of the Pony Express 
There were minor Pony Expresses before 1860, but 
the Pony Express that rode its w ay into American 
legend was started by Russell Majors and T\ addell, 
‘firm of Kansas freight masters on April 3, 1860 
It was officially discontinued on Oct 26, 1861, 
although it operated until November 20 
Russell Majors and Waddell propo«cd to have 
'ts Pony Express riders travel over a central route 
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the 2,000 miles between 8t Joseph Mo , and Sacra- 
mento Calif, in ten days on a regular schedule 
If they could do so they would beat the time it 
took Butterfields Southern Overland to cross the 
continent The government would also award them 
valuable mail contracts 

The string of streaking saddle horses was more than 
successful from a time standpoint but the Pnny 
Express was a financial failure losing its owners 
over $200 000 in the 18 months of it« existence 
Nevertheless it played a major role in e'til hshing 
rapid communication between the loyal North and 
the Best coast during the Civil War The Pnny 
Express helped to keep California in the Union 
The completion of the transcontinental telegraph 
ended the Pony Express and with the arrival of the 
Civil Mar the Southern Overland Express was moved 
to the Central Express route where it continued 
to operate until a railroad spanned the continent 
(Ste Telegraph Railroads Transportation) 

The American “Camel Express’ 

A curiosity during the mid-19th century was the 
sm val on the TV estern scene of what has been called 
the "American Camel Express About 1850 Bao- 
trian camels were imported to haul salt between 
several California and Nevada towns On Feb 1 
1856 33 dromedary camels were landed at Indianola 
Tex Later 41 more camels were added to this group 
The camels had been imported by the United States 
Army as an experiment in freighting and communica- 
tion in the and Southw est On an expedition to open a 
wagon road across Arizona from Fort Defiance to 
California the camels were said to have proved their 
worth The Army later abandoned its experiment 
however and the camels were left to shift for them- 
oath, tart They were a source of cotarit 
/vtmnlnmt bv stagecoach drivers whose teams upon 
Sle alien beasts would frequently bolt in 
The camels were >«» »>««« 0« "tarn 
dpsert as late as 1912 

ExpreJi during the Civil War 
During the Civil War express companies performed 
xintxhle services They were hired by the federal 
to deliver goods to its supply depots 
f°7hTnation^l election of 1864 an express company 
In 9 fviven the responsibility of taking the vote of 
"v E j L ,t the front Another wartime welfare 
the soldiers a hortly before and during the 

first World War succeeded in getting 

American Express P t „ ve i e rs out of Europe 
undertook the first delivery 
JTS3 KSS- of - before the American 
Bed Cross took ov ^ this j0b k once agal0 became 

After th e .hpexcress companies The competition 

keen among the express comp ^ half n cen . 

which grew m “ fforta to secure exclusive ex 
tury, n33 based m th the railroads Without 
press delivery eo s3 cotB pames could not de- 

these contracts Uie xp e ^ gtate3 Express for 
liver their goous 
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The codeword for today’s air express is AIRYX. It is a divi- Here an American Express Company interpreter meets two trav- 

sion of the Railway Express Agency and is the only agency which elers ns their ship arrives in Europe. This express company s 

is authorized to accept official “Air Express" shipments. main business today is planning travel tours at home and abroad. 


example, had an exclusive contract with the Erie 
Railroad; Adams and Southern had a contract with 
the Pennsylvania Railroad; and American Express had 
its contract with the New York Central. Other 
leading express companies in competition at this 
time included the National Bankers, Merchants 
Union, and Wells Fargo. 

Yells Fargo did not regard the railroads as a 
serious threat to its business. This was a serious 
error. In 1S72 the Pacific Union Express Company, 
which was an agency of the Central Pacific Railroad, 
announced it had a monopoly of passengers, merchan- 
dise, and express over their railroad and its connec- 
tions. Since Wells Fargo was dependent upon the 
Central Pacific, they were forced into a complete 
reorganization of their company with the Central 
Pacific owners gaining control. This was something 
of a forerunner of what happened to all the express 
companies early in the 20th century. 

Express Companies Merge 

In 1910 the Mann-Elkins Act declared that the ex- 
press companies were common carriers subject to the 
regulations and rate making of the Interstate Com- 
merce Commission. On Jan. 1, 1913, the United 
States gox ernment started its parcel-post service. 
These two events cut seriously into the profits of the 
rival express companies. 

On Dec. 28, 1917, William Gibbs McAdoo, secretary 
of the treasury, announced that the government was 
taking over the railroads to co-ordinate them with 
the war effort. All contracts between the railroads 
and the express companies were canceled. McAdoo 
also urged for the sake of efficiency that all the 
express companies consolidate into a single large 
company. At this time the four leading express com- 
panies in operation included Southern, Adams, Wells 
Fargo, and American Express. 

These companies merged to form the American 
Railway Express Company, Inc., on July 1, 191S, 


Three of the companies — Adams, American Express, 
and Wells Fargo — maintained their names after the 
merger. Adams became an investment trust. Ameri- 
can Express — not to be confused with the American 
Railway Express to which its previous express sendees 
now belonged — concentrated on the expansion of its 
travel department. This is its main business today. 

Wells Fargo eventually became a part of American 
Express. Today it handles much of the American 
tourist trade in Mexico, and its banking department 
still operates as the Wells Fargo Bank and Union 
Trust Company in San Francisco. As a subsidiary of 
American Express in New York City, Y ells Fargo 
also operates a money delivery sendee. 

On March 1, 1929, the Railway Express Agency 
succeeded the American Railway Express. The Rail- 
way Express Agency today is owned by the railroads. 
It operates on 5,500 trains a day and on more than 

315.000 miles of rail, steamship, truck, and air lines, 
carrying 100 million shipments a year. 

The Coming of Air Express 

Express took wings for the first time on Nov. h 
1910, when a merchant at Dayton, Ohio, shipped a 
bolt of silk by' air to Columbus. The 60 miles was 
covered in 56 minutes, and the cost of expressing the 
bolt of silk was 871.42 a pound. 

Air express progress was slow at first. Less than 

4.000 pounds of air express packages were carried m 
1926. By 1950 more than 75 million pounds were ex- 
pressed by air. Today it is a common method used 
for the fast delivery’ of goods. Special items such 
as orchids from Hawaii and live lobsters from Maine 
are frequently delivered fresh to any point in the 
United States via air express. Air exp ress nl _ a ^ es 
possible for newspapers to be printed in one city and 
sold the same day r in other cities hundreds of miles 
away. All domestic United States airlines, Pan 
American World Airways, and Trans-Canada Aillines 
are authorized carriers of air express, ( See Aviation.) 



WHAT HAPPENS When We “SEE” THINGS 

how ever the image does not /'s' 1 'uy 

(top at the retina Lake a tele- \ Vtrtous Humor VI 

frontof the eyeball It begins lo iu» dl«r *m »®« "V^SS* itT? «!£« w^ViTi o«» r II£! 
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rt is protected by a thin mucous coating the conjure. smaller Thus the P g .. . d to _ 

hco The space just behind it is filled with a clear bqu d creases Through its own elasticity the ste ns draws 
called the oyocovs humor The comea and the hqu d gether and its sides ^ e out mm e Th« 

Wen together form an outer lens of meniscus or shortens its focal length («*Le«uO 

* l J®P e "^ch gathers hght rays over a wide «* > muscl? releases aU teiuion 
“8 ,e and bends or refracts them toward the center of retina When tai^rj mto 

,he *>e At the back of the space that contains the on tV.th age the 

aqueous humor lies the ins, a muscular tissue with a focia . decrea ^ s a nd a 50-> ear-old eje 

found hole in the middle of it This opening b the chwtay mc he3 away 

Vupil which expands or contracts to control the that can focus sfia^>y 

«nount of hght that passes mto the interior of the «s t j, e i en3 and the retina is filled 

«ye When we speak of the color of a person s eyes, ■“>* Jr « Eke su bstance called the vitreous 
* e ^ the color of the ins. ^ ^ 4ys of light that form the image pass 

__ The Self Adjusting Lens ,1. little or no change 

Through the pupil the light passes mto the mam thro g Re(|na and It , Tiny Detectors 
, Th is is biconvex like an ordinary magnifying , 6eelng begins at the retina It 13 a 

to But unlike a glass lens it is elastic and can t^resi d tbe ^ge formed by the 

c We its focus to rts innermost structure There it 

The change is controlled by an ingenious mecha- Ie “*P*. layer made up of about a million tiny 
“J* 1 All around the edge of the lens is attached a en These are of two kinds rods and cones so 

®«nbrane that contains scores of threadlike fibers ne .^ b ^use of tbeir shapes They may be caUed the 
the spokes of a bicycle wheel these fibers radiate caUed b an(j they divide up their work 

lens to a muscle which is shaped like a tore 6re / ery keen They detect belmesthe 

,le mu ” de " * ht P.S- •“V'-iroSSe toS. «. 

Jben this muscle b at rest it is widest open and cones When you look up 

ttu8 it keeps a constant sliffht. tension on the fibers detectea oy the window it u the cones 


biecU tE . . focus 011 tte retma the primary co,ora ,“ 6 n detecting the intennediste 

nts that he 20 feet or more away d M d thw cooperate «nd te 8 t t pos- 

^ bnng nearer objects mto focus the «U*7 « ^ {fU Co io r) It b the cones 
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sible for us to do work that requires skill, discrim- 
ination, and accurate measurements. 

Less acute than the cones are the rods. These de- 
tect no clear lines or points, and none of the colors, 
but only the tones — the lights and darks — of the 
image. In this they are exceedingly sensitive. They 
can distinguish the outlines or silhouettes of objects 
in almost total darkness where 
the cones can detect nothing at 
all. When we walk down a 


HOW THE RETINA WORKS 


(with its varying wave lengths and intensities) into 
corresponding electrical or nerve impulses. These im- 
pulses then travel to the brain through the optic ncne. 

This nerve is made up of hundreds of thousands of 
fibers — one for each cone in the retina and one for each 
small group or cluster of rods. The fact that the nerve 
impulses from several rods are fed into a single nerve 
fiber explains why their “mes- 
sages” are stronger but less dis- 
tinct than those of the cones. 


- I 
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fore are looking at the object from different angles, 
tlie two views are not exactly alike ( stereoscopic 
effect). If the object is far away, the difference be- 
tween the images is slight, but becomes very great for 
an object that is only a few inches from the eyes. 

The brain makes good use of this fact. It learns to 
judge the distance of an object by the degree of differ- 
ence between the images it receives from the two eyes. 
In the same way the brain perceives what is called 
perspective, that is, the differences in distance be- 
tween two different objects or between two parts of 
the same object (see Perspective; Sensation and Per- 
ception; Stereoscope). 

(There are other vays of j'udRinR distance for vhieh two 
eyes are not required If we know the actual size of an ob- 
ject, we learn to estimate its distance from the size of the 
image it makes on the retina. When we do not know tho 
size of an object, ne can estimate its distance by scanning 
the intervening objects. For example, ne can estimate how 
far a 3*acht is from the shore by scanning the waves between 
tho shore and the yacht ) 

The eyes are turned up, down, and sideways by 
long muscles attached at one end to the top, bottom, 
and sides of the eyeball and, at the other end, to the 
bony walls of the eye socket. These muscles are 
regulated with the most delicate precision so that 
normally they turn both eyes toward the same object 
at exactlj- the same time. 

Persistence of Vision 

While the eyes are in motion we cannot see an ob- 
ject clearly. The image on the retina must come to 
rest, if only for a tiny fraction of a second. That is 
why, when we scan a broad landscape, our eyes move 
across it in a series of quick jerks, with brief stops 
between them. The same tiling happens when we 
read a line of type ( see Reading). 

On the other hand, when the image has registered, 
the vision of it persists from 1/25 to 1/50 of a second, 
that is why our eyes are deceived, so to speak, by 
motion pictures. A movie consists of a rapid series 
of still pictures flashed on the screen, with about 1/GO 
of a second of complete darkness after each one. But 
persistence of vision fills in the dark moment. It also 
blends each picture so perfectly with the one that 
went before that we get the same impression that 
true motion produces. 

__ How the Eyeball Is Protected 

The eyeball is well protected. It lies within a bony 
socket of the skull, embedded in fat. The eyelids 
guard it in front. They blink an average of once every 
six seconds. This washes the eyes with the salty 
secretion from the tear glands ( lachrymal glands), 
keeping them moist and free from dust. Each tear 
gland is about the size and shape of an almond, sit- 
uated behind the upper eyelid at the outer comer of 
the eye. After passing over the eyeball, the liquid 
rom the gland is drained into the nose through the 
her duel at the inner comer of the eye. When we 
laugh heartily or cry, muscles in the upper ej r elid 
squeeze the lachrymal gland, and tears come out 
faster than they can be drained away. 


The eyelashes catch many flying particles that 
otherwise would enter the eye. As a further protec- 
tion, the eyelids automatically close when any ob- 
ject moves suddenly close to the eye. 

Defects of Vision 

Some eyes are abnormally long from front to back, and the 
lens, even when stretched to its flattest, cannot bring dis- 
tant objects to a focus on the retina. Nearsightedness or 
myopia is tho result. This defect is corrected by wearing 
a concaxo (negative) spectacle lens, which, together with 
the conxcx (positive) eyo lens, makes an optical system of 
longer focus. 

When tho distance between the front and the back of the 
eye is too short, tho lens, even when relaxed to the utmost, 
cannot bring mar objects to a focus. This is a form of far- 
sightedness called hypermetropia. Another and more com- 
mon form is presbyopia (old eye), common in older people, in 
which tho lens loses some of its elasticity and no longer 
swells out to its roundest w hen tho muscles of accommodation 
relax the tension upon it. Farsightedness is corrected by 
a convex (positive) spectacle lens, which combines with the 
eye lens to produce a shorter focus. 

In many eyes the cornea is deformed so its surface is oval 
instead of truly spherical. As a result, the light raj's are 
distorted at their very entrance into the cj’o ( astigmatism ). 
Depending upon the direction of tho cornea’s oval cunature, 
it tends to blur the horizontal, the perpendicular, or the oblique 
lines of the image projected upon tho retina. To correct astig- 
matism, spectacle lenses must bo given a non^pherical (cylin- 
drical) curvature offsetting the abnormal curvature of the 
cornea, so the two together will act as a spherical surface. 
( See also Spectacles.) 

When the two eyes fail to work together in harmony be- 
cause of muscular defects (as with cross-ej’es or wall-ej’es) or 
because of extreme differences in their focusing power, the 
images formed on tho two retinas maj* bo so unlike that they 
cannot be blended in tho brain. Thus a double image is per- 
ceived 0 double vision). Unless tins defect is corrected by 
prismatic spectacle lenses or bj’ other methods, the brain 
learns to disregard entirely the image formed bj’ one of the 
ej*cs, and fixes its attention on the other. In time the neg- 
lected cj'o maj* lose Bomo of its visual powers. 

Which Is Vour Faxorltc Ej'e? 

In general, even in persons with normal two-oj'cd vision, 
the brain gives greater emphasis to the image formed bj r one 
of tho ej*cs. The favored cj*o maj’ bo called tho “sighting 
eye.” It can bo identified bj’ sighting a distant object across 
the end of a pencil, held at arm’s length, keeping both ejes 
open. Now, when tho “sighting cj'o” is closed, the distant 
object will be seen to shift out of line with the pencil. 

Color Blindness 

Imperfections in the cones of the retina, duo to inheritance 
and more rarely to disease, cause defective color vision, 
known as color blindness or Daltonism , from John Dalton, a 
famous chemist who described his own case. In total color 
blindness, which is very' rare, everything appears in different 
shades of gray as in an ordinary photograph. In its most 
common form, color blindness is the inabihtj' to distinguish 
betw een reds and greens. Both appear to be a grayish yellow. 
Though true color blindness is seldom cured, minor defects of 
color vision are sometimes improved by concentrated doses 
of vitamin A (see Vitamins). 

Hygiene of the Eye 

Eye injuries and pains or any inflammation of the eyelids 
should receive a doctor’s attention. Fingers, dirty clothes, 
and caustic liquids should be kept aw*aj* from the eye. hfany 
ej*es are saved in factories bj* the rule that goggles must be 
worn by ail who are exposed to intense heat and light, fly- 
ing particles, or sprajnng liquids (see First Aid; Health). 

Surgery sometimes restores sight bj' replacing cloudy cor- 
neas with clear ones from eyes willed to hospitals by dying 
persons. These may be stored briefly in the hospital ‘ eye 
bank” until thej’ are needed. 
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EDITOR’S NOTE 


E very user of Compton’s Pictured Encyclopedia should form the habit 
of first turning to the Fact-Index section at the end of each volume 
^ when in search of specific information. This index is a miniature work 
of reference in itself and will often give you directly the facts, dates, or defini- 
tions >ou seek. Even when you want full treatment of a subject, you will 
usually save time by finding in the index the exact page numbers for the 
desired material. 

All page numbers arc preceded by a letter of the alphabet, as A-23. The 
letter indicates the volume. If two or three page numbers are given for the 
topic you are seeking, the first indicates the more general and important 
treatment; the second and third point to additional information on other 
pages. Where necessary, subheadings follow the entry and tell you by guide 
words or phrases where the various aspects of the subject arc treated. 

The arrangement of subheadings is alphabetical, except in major historical 
entries. In these the chronological order is followed. 

The pictures illustrating a specific subject arc indicated by the word 
picture or color picture followed by a volume indicator and a page number. 
A picture reference is frequently intended to call attention to details in 
the text under the illustration as well as to the illustration itself. This 
picture-text, therefore, should always be carefully read. The pictures are 
usually on the same page as the text to which you are also referred; some- 
times they are found in a different but related article which will add in- 
terest and information. 

The pronunciations given are those preferred by the best and most 
recent authorities; alternative pronunciations are indicated where usage 
is divided. 

In recent years hundreds of foreign geographical names have been 
changed, either officially or by custom. Both old and new names are given 
at the appropriate places in the alphabet. 

Populations are those of the latest census or an official estimate when 
available if no census has been taken since World War II. Distances 
between points are map or air distances, not distances by railroad. 
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Oil LXTTfR D probably started in Egyptian writing as a picture of a door (i) 
To the I gvptians this picture meant door Shortly after 2000 b c a Semitic peo- 
ple called the Sorites adopted it as ati alphabetic sign for the sound ol d he 
cause tlmr word dalelh for door began with this sound 

Hit surviving Scintic inscriptions have been so badly weathered that the 
sign iv almovt illegible (a) but the door appears clearly in the later Cinaamte 
Phocim 1 111 ilph ibet Many of the city dwellers made the sign look like a house 
door but slightlv rounded (3) others im tated the wedge shaped or cuneiform 
letters of Misonoi unia and used a mingle m the sign (41 The triangle pre- 
vailed in Ijier C nuinite writing (5I The name of the sign remained daleth 
When tht Greeks learned how to write from the Phoenicians they took 
over the triangular sign but they stra ghtened u up (61 and named it della \n 
Italian tolony ol Greeks from Chaleo curved ihe letter slightly (7) somewhat as 
the cuv dwelling Semites had and this shape led to the Latin form (8) From 
Latin the i ipital letter rame without change into English 

In handwriting the mangle became a rounded form (9) which wav easier to 
make 1 hi' form appears in manuscnpis of the 1st century after Christ Both 
our printed mil handwritten small d have h gh vertical strokes at the right 
Notf -Tor the story of how alphabetic wnimg began and developed see 
the articles \lphabct Writing 
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Dali Eireann (dCl ar'in), name for- 
merly applied to Irish Republican 
Parliament, now to lower house 
(House of Representatives) of Ire- 
land’s legislature: 1-230 
Dally News Building:, Chicago C-232 
Daimler ( dhn'ltr ), Gottlieb (1831- 
1900), German inventor A-504 
Dalmyo (dl’mpo). early Japanese 
feudal baron J-318, 319-20 
Dain'gerfield, Elliott (1659—1932), 
figure and landscape painter, born 
Harpers Ferry, W. Va. (‘Slumber- 
ing Fcg\ 'The Child of Mary* ; mural 
paintings in Church of St. Mary 
the Virgin. Xew York City). 

Dairen, Manchuria. See in Index 
Talien 

Dairy Industry. Bureau of U-364 
Dairying D-2-5, F-33-4, M-250-1, 

C- 142-3, pictures D-2-4, F-33. 

See also tn Index Butter: Cheese; 
Milk 
cattle 

breeds C-143-5, pictures A-62, 
C-141b. D-4, color picture 

M-250tf, table C-142: compo- 
sition of milk, table C-143 
care and feeding M-250a— b 
Channel Islands C-185 
co-operative association*? D-3, C-469 
dual-purpose breeds C-14C-7, pic- 
ture C-145 

machinerj butter D-3. pictures 
D-3; cheese, pictures C-207; cream 
separator D-2-3, C-178. picture 
F-22; milk M-250rf-l, picture D-2 
milkshed D-3 

producing regions D-4, M-25X 
Canada 0-384, Q-7 
Denmark D-70 
Netherlands X-117-18 
Norway X-304a 
Switzerland S-475 
United States C-142-3, D-4, F-33-4, 
J?" 0, 285 * M-250a, map 
L-2G3: Bureau of Dairy Industry 
L-364; Xew York X-212; Ver- 
mont V-460: Wisconsin W-166 

F-lIeftaTle'c-lF' 5 ’ C0, ° r pMurC 

Dal.j African. Sec in Index Dimor- 
photheca 

D ni.>-. bine. Sec In Index Felicia: 
Heteropappus 

Daisy, blue-eyed African. Sec in Index 
Arctotis 

Daisy, painted. See In Index Pyre- 
thrum 

Daisy, Sunn Klver. See in Index 
tswan River daisy 

Dalsj-. Transvaal. Sec in Index Ger- 
bera 

'Daisy Miller’, a novel by Henry 
James; an American coquette 
traveling abroad blunders Into 
tragedy through ignorance of Euro- 
pean conventions: A-230 
Dakar (dd-lmr'). capital of French 
. est Africa, at tip of Cape Verde: 
important port and air base; forti- 
j-nnU aV c al ? d cable station; pop. 
40.00°; Circle of Dakar (Dakar 
tvith suburbs) was autonomous ter- 
ritory 1924-46; reunited with 
Senegal 1946; CO sq. mi.- Den is-,. 
000: maps A-4G, A-531, picture A-50 
Dakin’s solution, an antiseptic solu- 
tion of O.o per cent sodium hypo- 
chlorite m water A-265, 266 
Dakota, Indian confederacy. See in 
Index Sioux 

Dakota River, or James River, rising 
in e.-centrai North Dakota, flowing 
through South Dakota to Missouri 
River; length 500 miles: mans 
X-282, 289, S-296, 303, U-28G P 
Dakota Wesleyan University, at Mit- 
chell. S. D.; Methodist; founded 
1835; liberal arts, music. 

Daindier (dd-ld-dt/ci), Edouard (bom 
1884). French statesman; member 
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Chamber of Deputies, elected by 
Radical Socialists. 1919—10; in cab- 
inet most of this period, premier 
1933, 1034, and from 193S until in- 
vasion of France in 1940; impris- 
oned and tried by Vichy regime; 
interned in Germany 1043-45: pic- 
ture W-247 

Dalai Damn, or Grand Damn, ruler of 
Tibet T-129, picture T-127 
Buddhist god, incarnation of, color 
picture S-72 
palace, picture T-129 
D'Alberf, Eugene Francis Charles. 

See In Index Albert 
Dnlrroze (dal-I.ro:') . Emile Jaqurs- 
(16G3— 1050). Swiss composer, born 
Vienna, Austria, originator of a 
ssstem of curythmlcs D-14)-*.- 
Dale. Richard (175C-182C). U S. naval 
o Ulcer, born Norfolk County, Va ; 
brilliant service tilth John Paul 
Jones on the Uonhnmmc Richard 
and other ships; first to board 
the Scrap is,- in merchant service to 
Ea«t Indies (1783-91); captain in 
first U.S. Navy : N-92 
Dale. Samuel (1772-1811). pioneer 
and soldier, born Rockbridge 
County. Va ; frontier boyhood fitted 
“Big Sam" for job of government 
scout, fought in local Indian out- 
breaks Elected to first General 
Assembly of Alabama (1817) ; state 
made him brigadier general and 
named Dale County for him. 

Dnic. Sir Thomas (died 1G19), colo- 
nial governor or "high marshal” 
of Mrginla 1611 and 1G14-16; en- 
forced laws wltn rigor, labored for 
colony's welfare with onergv 
gives colonists land V-4B9 
Dnlecnrlla (da-)t-l.ar'Ii-<i) ("tile val- 
jey.V - ), picturesque forested region 
In Sweden; iron ore, also copper, 
silver, lead : S-465 

D'Alembert. .Tean le Bond. See In In- 
dex Alembert 

DalC-n (da-icin'), (Nils) Gnstaf (1PG9- 
1937). Swedish engineer noted for 
Invention of automatic flasher and 
sun valve, used In DalGn light, and 
of safe method for bottling acety- 
lene gas; DalC-n light, automaticallv 
kindlcd at dusk and extinguished 
at sunrise, used in unmanned light- 
houses and other beacons: DaIGn 
awarded Nobel prize in physics in 
1912; blinded by an explosion dur- 
ing an experiment In 1912 but con- 
tinued active. 

Dnlgrt'ty , Dagnld, brave, pedantic 
swashbuckler in Sir Walter Scott’s 
Legend of Montrose’. 

Dnlclleih, Alice (born 1893), American 
author, teacher, and editor of chil- 
dren’s books, born island of Trini- 
dad ; has written many books, both 
fact and fiction (‘America Travels': 
The Silver Pencil’; 'Bears on Hem- 
lock Mountain") 

Illustration from 'A Book for Jen- 
nifer’, picture N-137 
Dalhou’sle, George Ramsay, 9th earl 
of (1770-1838), one of Wellington's 
generals In Peninsular War and at 
Waterloo; lieutenant governor of 
Nova Scotia 1816— 20; governor gen- 
S. ra ' of I Cana ? a 1820-28: founded 
Dalhousie College. 

Dalhousie, James Ramsav, 10th earl 
and first marquis of (1812-60), one 
of the builders of British Indian 
Empire; governor general 1849-56- 
annexed Punjab and other native 
states; established Imperial tele- 
graph and postal systems; built 
first railroad, completed Ganges 
Lanai, and many other public works. 
Dalhousie University, at Halifax 
Nova Scotia, Canada; founded as 


DALMATIANS 

Dalhousie College in 1818 by the 
9th earl of Dalhousie; became a 
university 1841; arts and sciences 
(including commerce, education, 
engineering, fisheries, music, nurs- 
ing). dentistry, law, medicine; 
graduate studies. 

Dali (da'Jt), Salvador (born 1904), 
Spanish surrealist painter; author 
of books on surrealism, of surrealist 
motion pictures, and designer of 
surrealist displays for fashionable 
shops; also wrote 'Secret Life of 
Salvador Dali’ 

'The Persistence of Memory’ P-34cI, 
color picture P-34c 
Dnlin (cla-lcn*), Olof von (1708— fi3), 
Swedish Journalist, poet, and his- 
torian; tutor 1750-SG to crown 
prince (later Gustavus III); in- 
spired by Addison, Swift, and 
Pope. Introduced English influence 
Into Swedish literature; wrote prose 
and verse of finished elegance 
(‘History of the Swedish Kingdom*; 
‘The Story of the Horse*, satirical 
poem; ‘Swedish Liberty’, didactic 
epic). 

Dolin'*. Alexander .Inmei (1759-1817). 
born island of Jamaica; U. S. sec- 
retary of treasury 18 14-1 G under 
Madison ; found government bank- 
rupt, left surplus of $20,000,000; 
Henry Adams says he “fixed the 
financial system in a firm groove 
for twenty years.** 

Dnlin**, George Mifflin (1792— 18G4). 
statesman, son of Alexander J.. 
born Philadelphia, Pa.; served as 
U. S. senator, attorney general of 
Pennsylvania, minister to Russia, 
vice-president of U. S. (1845-49) 
under Polk; minister to England at 
critical time (185G-G1); Dallas, 
Tex., named for him. 

Dnlla*. Tex., 2d largest city of state; 
pop. 434. 4G2: D-5, vinos U-253, inset 
T-90, pictures D-5, T-80 
Cotton Bowl F-230, picture T-80 
Federal Reserve Bank (11th) and 
district, map F-49 
Museum of Fine Arts. Sec in Index 
Museum**, table 

Xational Skeet Shooting Association 
F-81 

Dnllrg (link), or dells, ri*er rapids, 
especially a gorge or canjon be- 
tween rocky walls 
Wisconsin River, picture W-175 
Dalles Dnm, In Oregon, on Columbia 
River O-410 

Dnllln, Cjrns Edwin (18G1— 1944), 
sculptor, bom Springville. Utah; 
best known for monumental statues 
of Indians with lean, starkly im- 
pressi\e figures (‘Appeal to the 
Great Spirit'). 

Dolling mid Bnlwer, William Henrj 
Eytton Earle Bnlwer, Boron (1801- 
72). English diplomat; better 
known as Sir Henrj* Lytton; served 
in Constantinople (now Istanbul), 
Madrid. Florence, and Washington; 
concluded Claj'ton-Bulwer Treaty 
with U. S. 

Dnllls gram, a perennial grass (Pos- 
palum dilatatum) used for pasture 
in southern U. S.; native to South 
America. Grows on low ground, 
prairie or marsh; silkj* hairs on 
spikelets of the one-sided flower 
clusters: also called water grass, 
paspalum, and water paspalum. 
Dalmntlo (dal-ma'slil-(t). Yugoslavia, 
region bordering Adriatic Sea; 
former Austrian crownland; 4916 
sq. ml. : T-346, ynap A-497, pictures 
B-21, Y-S47 

Dalmatian, sometimes nicknamed 
coach dog D-116c, color picture 
D-115, table D- 119 
Dalmatians, a Slavic people S-198 


Key. cape, at, far, fast what foil; me, yet fern, there; fee, bit; row, won, Mr, n«t da; afire, hut, rude, f t ill, brtrn; out; 




Name 

Alvaro Obregda 
American Falls 
1 Anderson Ranch 
Aswan 
Bartlett 
Bhakra 
Bonneville 
Bull Shoals 
, Bumnjuck 
Camarasa 
I Cbambon 
Cbri-ea 

{ Cherry Creek 
Chief Jo^ph 
i Clark Hill 
Davis 
Denison 
Detroit 
Diablo 
Dnieper 
El Azticar 
Elephant Butte 
El Palmito (Lazaro Cardenas) 
Falcon 
' Folsom 
Fontana 
i Fort Peck 
Fort Randall 
i Friant 
Garrison 
Gatun 
I G^nisriat 
Granby 
Grand Coulee 
Grand Due nee 
Green Mountain 
Grimsel 
1 Hansen 
Hiraktid 

Hoover (formerly Boulder) 
Hume 

Hungry Horse 

Kenney 

Kentucky 

Kerr, or Poison (Flathead Lai c) 
Kingsley (Lake McConaughy) 
La Angostura 
McNary 

Marshal] Ford (Lake Travis) 

Mauvolsin 

Mettur 

Mud Mountain (Stevens) 

Norris 

Oabe 

O’ Shaughnessy 

Owen Falls 

Owyhee 

Pari er 

Pine Flat 

President Aleman 

Roosevelt 

Ross 

St. Mary 

Salt Springs 

Saluda 

San Gabriel No. 1 

Cogswell (San Gabriel No. 2) 

Santa Giustina 

Sardis 

Sautet 

Shasta 

Shingratm 

Shi pshaw No. 1 

Tignes 

Watauga 

Wilson (Muscle Shoals) 

Wolf Creek 


Location 

Mexico 

Idaho 

Idaho 

Esypt 

Arizona 

India 

Oregon-WashingtoD 

Arkansas 

Australia 

Spain 

France 

Quebec. Canada 
1 Colorado 
Washington 
Georgia -South Carolii 
Arizona-Net ada 
Oklahoma-Texas 
Oregon 
Washington 
Russia 
Mexico 
New Mexico 
Mexico 
Texas-Mexieo 
California 
North Carolina 
Montana 
South Dakota 
California 
North Dakota 
Panama Canal Zono 
France 
Colorado 
Washington 
Switzerland 
Colorado 
Switzerland 
California 
India 

Arizona-Nevada 

Australia 

Montana 

British Columbia, Car 

Kentucky 

Montana 

Nebraska 

Mexico 

Oregon-Washington 

Texas 

Switzerland 

India 

Washington 

Tennessee 

South Dakota 

California 

Uganda 

Oregon 

Arizona -California 

California 

Mexico 

Arizona 

Washington 

Alberta, Canada 

California 

South Carolina 

California 

California 

Italy 

htississippl 

France 

California 

China 

Quebec, Canada 

France 

Tennessee 

Alabama 

Kentucky 


DAMS IN THE WORLD 

Height 

Ye ak i.v 

Pen pose* Completed Feet 

Length 

in* 

Feet 

Material 
i.v Dam 
(Cubic ' 
Yards) 

Reservoir 

CAPiCTTT 
(Billions or 
Gallons) 

i 

1953 

2S7 

4.370 

11,143,300 

7D2 

i 

1027 

94 

5.227 

313.600 

554 

FC-I-P 

3950 

455 

3,350 

9,653,300 

101 

I-FC 1902, 1012. 1033 175 

C.9S3 

1.732.000 

1,303 

I-FC 

1939 

2S7 

1.0G3 

182,300 

58 

P-I 

uc 

G-SO 

1,500 

5,120,000 

1,140 

P-X 

1937 

170 

1.250 

617.000 

241 

FC-P 

1952 

278 

2.349 

2,100,000 

3,762 

P-I 

3927 

247 

765 

40S000 

252 

P 

1920 

333 

400 

283,000 

29 

P-FC 

3935 

450 

1.0S0 

392 000 

4 

P 

1927 

ICO 

1,765 

170,000 

G45 

FC-I 

3950 

140 

14 300 

14,650,000 

60 

FC-X-P 

uc 

235 

2,315 

4.100.000 

156 

FC-P 

1952 

200 

5,600 

4 .350.000 

945 

P-RR-r 

1949 

200 

1,300 

4,357,500 

593 

FC-P-RR 

1943 

1G5 

14,000 

17,913,000 

1.89S 

FC-X-P 

1953 

440 

1.5S0 

1,670.000 

145 

P 

1930 

3SG 

1.1S0 

350.000 

29 

P-X 

1932 

200 

2,500 

900.000 

293 

I-FC 

1913 

142 

18,000 

5,625.000 

555 

I-P 

191G 

301 

1,674 

629,400 

753 

I-P 

194S 

302 

787 

7.000.000 

1,003 

I-FC-P 

1953 

150 

2G,2°4 

12,570.000 

1.331 

FC-I-P 

UC 

340 

10,230 

14.100.000 

326 

FC-P 

1944 

4S0 

2.3S5 

2.S12.000 

521 

FC-P-X 

1940 

250 

21,025 

12S 000,000 

6,327 

FC-I-X 

UC 

3G0 

10,000 

2S.000.000 

2,24 S 

I-FC 

1944 

319 

3,488 

2,134,700 

170 

FC-I-X 

uc 

210 

12,000 

75.000,000 

7,495 

X-FC 

1912 

115 

7,700 

25,107.000 

1,436 

P-FC 

1948 

340 

650 

8,750.000 

17 

I-RR 

1949 

295 

SS5 

2.901,300 

178 

I-P-RR-FC 

19-42 

550 

4,173 

10.5S5.000 

3.101 

P 

uc 

912 

2.297 

8,100.000 

105 

I-P 

1913 

309 

1.300 

4.372 000 

50 

P 

1931 

377 

SI0 

445.000 

26 

FC 

1940 

122 

10.509 

14.700,000 

19 

P-FC-I-X 

uc 

ISO 

15.722 

10.400.000 

1.955 

FC-RR-I-P 

193C 

725 

1,244 

4.400,000 

10,148 

I-P 

193G 

142 

5,300 

4.425,900 

652 

I-FC-P 

aP 

1952 

504 

2.115 

2,950.000 

1,140 

1953 

325 

1,500 

3.700,000 

7 

FC-X-P 

194 4 

205 

8,422 

8,518,700 

1,956 

P-I 

193S 

200 

350 

77.000 

397 

I-P-FC 

3941 

1G2 

10,700 

26,000,000 

76S 

I-P 

1941 

291 

515 

190.237 

335 

I-FC-P-X 

1953 

1ST 

7,400 

1,850.000 

2S6 

I-P-FC-RR 

1942 

27S 

5.12S 

3,389,000 

621 

P 

uc 

745 

1.720 

2,600,000 

41 

I-P 

1934 

230 

5.000 

2,000.000 

699 

FC 

194S 

425 

700 

2,230,000 

42 

FC-P 

1936 

265 

1,860 

1,184,000 

836 

FC 

uc 

230 

9,300 

78,000,000 

7,104 

ws-p 

1923. 193S 

430 

S40 

675,000 

114 

I-P 

1954 

100 

2,500 

52,000 

. . . 

I 

1932 

417 

S33 

537,200 

365 

WS-P 

193S 

320 

856 

3SO.OOO 

234 

FC-I-P 

1953 

440 

1,845 

2,240,000 

362 

1-p 

UC 

200 

10,000 

1,629 

I-P-FC 

1911 

280 

1,125 

355,800 

456 

P 

1949 

545 

1,275 

965,000 

456 

I 

UC 

191 

2,536 

4,500.000 

2,204 

P 

1931 

32$ 

1,260 

3,171,500 

42 

P 

3930 

20S 

7.S3S 

11.I60.S00 

6S9 

FC 

1938 

3S1 

1.540 

10,641,000 

14 

FC 

3935 

290 

620 

1,200.000 

3,465 

P 

1951 

492 

295 

156.840 

45 

FC 

3940 

117 

15,300 

16.86S.000 

512 

P 

1934 

414 

263 

130,400 

35 

I-P-FC 

1945 

602 

3.460 

6,541,000 

1,464 

4VS 

1937 

2S5 

695 

641.000 


P 

1931 

200 

3,030 

357.000 

37 

P-FC 

1952 

590 

9S0 

825.000 

62 

FC-P 

1949 

320 

900 

3,534,500 

221 j 

P-N 

1925 

137 

4,862 

3,259,400 

3 S3 , 

FC-P 

1954 

240 

5.736 

10,250,000 

1,984 


FC— Flood control P Fewer I Irrigation N Navigation EH — River regulation UC — Under construction WS — Water suprfT 
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DAS 


DARGOMYZHSKY 


Dargomj zlisky (d«r-f75>n*irisVaU’) , 
Alexander Serglevltch (1813-69), 
Russian composer; associated with 
GlinKa as a leader of Russian na- 
tional school; composed for orches- 
tra and stage; influenced by Wag- 
ner (‘Esmeralda'; ‘The Stone 
Guest*; ‘The Mermaid’). 

Darien (dd-ri-eu'), Gnlf of, gulf of 
Caribbean Sea between Colombia 
and Republic of Panama, mops 
C-3B7, W-96 

Darien, Ibtlimus of, old name for 
Isthmus of Panama. See in Index 
Panama, Isthmus of 

Darien Scheme, unsuccessful attempt 
to establish Scottish colony on Isth- 
mus of Panama (Darien) and at- 
tain a free trade route to the 
Pacific, headed by William Pater- 
son, settlement begun 1698. Span- 
ish opposition, starvation, and dis- 
ease led to abandonment of project 
in 1700 

Dario (dd-rt'o). Ruben (1807-1010), 
Latin American poet, bom Metapa. 
Nicaragua (Metapa is now known 
as Ciudad Darfo In his honor) ; 
mo\ed to Madrid, Spain 1892. 
L- 124-5, 128, picture L-128 

Darius (dp-ri'us) 1, the Great, sur- 
named Hv^taspes (550— 18G B.C.), 
king of Persia D-1S, P-155-G 
attempts to conquer Greece D-18, 
P-158—9, P-156 

relief portrait at Persepolis, picture 
P-157 


stairway to his audience hall, pic- 
ture P-157 

triumphs recorded on Behlstun Rock, 
picture P-158 

Darius in (380?-330 b.c.), sumamed 
Codomannu*. last king of the an- 
cient Persian empire; ruled six 
years; personally brave and hand- 
some. but his forces no match for 
Alexander 

defeated hv Alexander the Great 
A-148— 9, P-156 

Darjeeling (ddr-rjriinp), India, health 
report in n. West Bengal *tate: pop. 
25,673; produces tea and quinine: 
map A-407, picture 1-53 
market woman, picture 1-57 

Dark, Eleanor (born 1901), Austral- 
ian novelist with flair for psveho- 
iogical analysis (historical novels 
about Australia: ‘The Timeless 
Land and , Storm of Time'). 

Da ^H,o\ Ke V n hMor >' W-211, H-360, 
X.-328, Ecferencc-OutUne M-238 7i, 
See ajao in Index Middle Ages 

Dark and bloody ground, of Ken- 
tucky K-24 


Durk Continent, name for Africa. 
Dark Horse, in American politics, i 
term applied to a comparatively un 
known man brought forward ’in i 
nominating convention a* a com- 
promise candidate. President* Polk 
Pierce, Hayes Garfield, and Hard 
mg were “dark horses." 

D % rl ain ne ^'?o° r al,sor Pt!on, speetrnn 
332, diagram S-332 
Darkling beetle, any beetle of thi 
family Tenrjjrtonidac, which in 
eludes meal worms, flour beetles 
and many other species occurring 
under stones, in dead wood, fungi 
and dry vegetable products; mos 
species are black or brown. 

Dark moon 11-384, 386 
Darkroom, photographic P -2 13-14 
Dark stars S-370 

Darlan ( dar-lah '), Jean Franco! 
(1S81-1942), French naval office 
and political leader, born XGrac 
France; commander in ehfe 
French naval forces 1939; \ice 
premier 1941-42; first in line o 
succession to chief of state o 
Vichy government; made head o 
land, sea, and air forces April 1942 


deserted Vichy government to be- 
come chief of state for Allies in 
North Africa; assassinated Dec. 24, 
1942: F-273 

Dnrley, Felix Octavius Carr (1822— 
88), illustrator and historical 
painter, bom Philadelphia, Pa.; 
illustrated Irving’s 'Sketch Book’ 
and Lossing’s ‘History of the 
United States’; made notable bank- 
note vignettes; published 'Sketches 
Abroad with Pen and Pencil’ 

'The Legend of Sleepy Hollow*, 
picture A-22G b 

Parley, George (1795—1846), Irish 
poet; best known for fairy opera 
‘Sylvia’ and for poem 'Nepenthe’. 
Parley Arabian, horse, foundation sire 
of Thoroughbred Horse H-428r7, 
fnbje H-42BC 

Darling, Esther Blrdsall (born 1879), 
author born Marietta, Ohio; lived 
In Nome, Alaska, 1907-17, bred 
Alaskan sled dogs (‘Raldv of 
Nome’; 'Navarre of the North’). 
Dnrling, Grace (1815—12), English 
heroine L-235 

Dnrling. Jay Norwood (J. N. Ding) 
(born 1876), cartoonist, bom Nor- 
wood Mich.; chief of U. S Bureau 
of Biological Survey 1934— 3G 
Darling Don ns, in e Australia, back 
of the Great Dividing Range, map 
A-478 

Darling Range, low mountains in w. 
Australia, running parallel with 
coast for nearly 250 ml.: map A-488 
Dnrling River, Australia, rises in 
Queensland flows s w. through New 
South Wales, join* Murray; length 
1160 ml.: maps A-489, 478 
Darlington, England, city 18 ml. s. of 
Durham; pop. S4.8GX; Iron and 
steel manufactures and locomotive 
works; map B-325 

Darmstadt (darm'shtat) , Germany, 
manufacturing and railroad cltv, 
20 mi. s. of Frankfort; pop. 94,768: 
maps G-88, E-425 
Holbein’s ’Madonna’ H-407 
Darnel. See in Index Rvc grass; Tare 
Darning needle. Sec in Index Dragon- 
fly 

Darn 'ley, Henry Stuart, Lord (1545?- 
67), Scottish noble, 2d husband of 
Mary, queen of Scots M-10G 
Darrell Island, in the Bermudas, near 
the cap., Hamilton; seaplane 
base; area, about 10 acres, 

Dnrroiv, Clarence S. (1857—1938), 
lawyer, born Kinsman, Ohio; chief 
counsel in many important labor 
cases on side of labor and In many 
murder cases as defense attomev; 
strongly opposed to capital punish- 
ment; wrote *PersIan Pearl’, essavs * 
'Tarmington', novel; ‘Crime. Its 
Cau'-e and Treatment': 'The Storv 
of My Life*. 

D'Arsomal, Jacques Arscne. Sec in 
Index Arsonval, Jacques Arsene d* 
Dart, small fish. Sec in Index Dace 
Darter, a group of small fresh -water 
fishes of the perch family found 
only in America; brilliantly col- 
orecL; interesting because of ab- 
sence of an air bladder. 

Darter, a water bird of the family 
Anhingidae found in Asia, Africa, 
Australia, and the s. IJ. S.; Ameri- 
can species (Anhinga anhinga ) 
also called the snakebird or water 
turkey; resembles cormorant in 
habits. 

Dartford, picturesque market town of 
Kent, England, about 15 mi. s.e. of 
London; one of first paper mills in 
England (1590) ; traversed bv Ro- 
man road, Watling Street; pop. 40,- 
544: map B-325 

Dart'moor, rugged tableland in s.w. 


Devon. England; 20 sq. mi.; height 
2039 ft.: map B-321, picture E-350 
Dartmoor Prison, near Princetown In 
w. Dartmoor, England; built 1609 
for French captives during Napo- 
leonic Wars; American prisoners of 
war also held here during War of 
1812; at end of war delayed release 
of prisoners brought on rebellion 
(April 1615) in which several 
Americans were killed. Prison 
later used for convicts and, during 
World War I. for con c clentiou c ; 
objectors. 

Dartmouth (dcirt'mut/i), England, 
seaport in Devon, near mouth of 
Dart River; pop, 5S42; here Crusad- 
ers embarked for Holy Land (1190) ; 
Naval College for British naval 
cadets: map B-325 
Dartmouth, Nova Scotia, Canada, in- 
dustrial town and summer resort on 
Halifax harbor; pop. 15,037: found- 
ries, shipyards, lumber mills, cord- 
age works, oil and sugar refineries: 
maps C-69, 73 

Dartmouth College, at Hanover, N. H.l 
men; chartered 1769; art^ and sci- 
ences, graduate school of medicine, 
civil engineering, business adminis- 
tration ; originated as Indian school 
at Lebanon, Conn.: picture X-153 
honors courses U-403 
Dartmouth College Case, famous case 
decided by U.S. Supreme Court 
(1819) ; legislature of New Hamp- 
shire tried to alter charter of Dart- 
mouth College; decision was that 
charter was a contract which, ac- 
cording to Constitution, no state 
could alter 

Daniel Webster wins W-83 
Darwen, England, town 19 ml. n.W. or 
Manchester on Darwen River; pop. 
30,827; cotton goods, paper, fire- 
clay products: map B-325 ^ 

Darwin, Charles Robert (1809-82), 
English biologist D-18-20, picture 
D-19 . T ^ 

evolutionary theory* S ce iK Jlld€I 
Darwinism _ 

Galdpagos, visit to G-3: Darwin Bay 
named for Darwin, picture G-4 
Huxley’s relations with H-454 
Dnrwin, Erasmus (1731— 1802), Eng- 
lish physician, naturalist, poet; 
grandfather of Charles D-19 
Dnrwin, Sir Francis (l£46-192o). 
English botanist, son of Charles 
Darwin; was assistant to^ his 
father; later became distinguished 
through his work in physiology or 
plants and other botanical studies. 
Darwin, George Howard (1845—1912), 
English geologist and astronomer, 
son of Charles Darwin. 

Dnrwin, Sir Horace (1651—1928), Eng- 
lish scientist and inventor, son ot 
Charles Darwin; designed instru- 
ments for recording earthquake 
shocks, for measuring growth oi 
small plants. 

Dnruln, Leonard (1850—1943), Eng- 
lish economist, son of Charles^ Dar- 
win; served In Royal Engineers 
1871-90. winning rank of major; 
wrote on bimetallism and munic- 
ipal trade. 

Darwin, seaport, capital of Northern 
Territory, Australia; pop. 253~; 
air and naval base: map A-488 
Darwinism, the evolutionary theory 
of Charles Darwin D-19-20, E-45-, 

effect on: biology B-151; zoology 
Z-361 

Darj nlnoor, famous diamond, picture 
D-79 

Das (das), Chitta Ran Jan (1870-. 
1925). Indian nationalist 
and first mayor of Calcutta; active 
in Swaraj movement. 


Key: cape, at, far, fast, what, fall; 
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DAVITS 


David (fZd'rid), House of, communal 
religious colony in Benton Harbor, 
Mich : founded 1003 by Benjamin 
Franklin Purnell (King Ben) 
(1SG1-1927), not associated with 
any other sect in 1030 communltj 
split into House of David and 
Israelite City of Da\ld; members 
wear beard** and do not smoke, 
drink, or eat meat. 

David, Star of. See in Index Star of 
Da\ul 

Dai id. Tower of, In Jerusalem, picture 
J-336 


‘David Balfour*, by Robert Louis 
Stevenson sequel to ‘Kidnapped*. 
‘Dm id Copperflrld*. nmol by Charles 
Dickens D-Si, 85, X-311 
Uriah Ileep, picture D-846 
‘David liariim*, no\ el bj Edward 
Noyes We«teott (1-47-9$). hero a 
shrewd horse trader and humorous 
homely philosopher 
Darfd^on. Jo ( 2*!fc3-l9o2 ) , sculptor, 
born New York City, known for 
his portraits of famous people — Per- 
shing Clemtnccau Will Rogers 
F D Roo«»\e!t John D Rocke- 
feller George Bernard Shaw 
Dai ids on, John (1*57-1909), English 
poe t. dec’plj pessimistic, best known 
for ballads: wrote ‘Bruco*. ‘Scara- 
mouch in Xa?:o«’ fantastic plays 
‘Fleet Street Eclogues'. ‘Earl Lav- 
ender', romantic story. 

2>nr!r!«on v Randall Tliomm. first Imron 
of Lambeth ( 1«4*»-1930L English 
divine; bishop of Rochester 1891- 
95; bishop of Winchester 1895- 
2 903, archbishop of Canterbury 
1903-2 « 


Davidson College. at Davidson X. C : 
for _ men- Prc-bj terlan; founded 
1837; arts and sciences 
Daiies, Arthur It. (1S62-192S), artist 
g™*} versatility, bom Utica. 
i., best known as a painter; a 
sensitive dreamer and a mvstic: 
for a time work showed Influence of 
cubism; designed tapestries for 
Gobelin industry In France (‘Mnv a . 

of Earth* f ) inUS5 ° nS>; * Afterthou ^ ts 

Daiies, Sir John (15G9-1G26), Eng- 
lish poet and statesman, horn 
: , attorney general for 
Ireland 1 GOG-19; speaker Irish 

?hli2'? ent , I .S. 13 ~ 10 <-Voems: ‘Or- 
cht.tra and No=ce Teipsum'). 
Da.le., Sir Louis Henr } (1S4J-1524), 
Canadian statesman and Jurist- 
PIS? 1 *; T I ’ rinc0 Edward Island 
IS , 6— S2 ; Liberal la House of Com- 
* 1SS2-1901. when he became 
Su P^ e 2 , e Court: minister 
of marine and fisheries l c 0G— i90i 
Davies, Mary Carolyn, writer, bom 

bei:t known for 
musical, y.istful. »entimental verges 
C Drums in Our Street', ‘Youth Rid- 
mg , Penny Show’). 

D! T> l *ts WlUtan, Henry (1871-4940), 
British poet of Welsh parentage- 

Tnd t ?„'2P-, a P a r PedtIIer in America 
an 5_. , nfr * an d for several Years* 

f mhe e q n r st b ° ok of verse at 34 
\ 'lie Souls Destrover') • -The 
Autobiography of a SuperHramp- 
s account of early ivanderinrrs- In 
his 'Collected Poems' are ivrfcs of 
great simnlieirv and charm" 

Ddrila (dsye-la), Pedraria'., also 
Pedro Anas de Avila (1440’- 
1530), Spanish governor in Central 
America: governed Darien and ad- 
laeent lands 1514-2S; extended 
tyrannical rule by founding Pan- 
ama 1519 and other colonies- exe- 
cuted Balboa for insubordination - 
transferred to Nicaragua 1526 
daughter marries De Soto D-736 
names Panama P-52 
Da Yinci, Leonardo. Sec in hitler 


Vinci, Leonardo da 
Hat i«, Arthur liner ( 18G8-1935), 
pseudonym Steele Rudd. Australian 
humorist, horn Drayton, near Too- 
woomba. Queensland (stories of 
rural life, 'On Our Selection'), 
Davis, Hette (bom ltius), actress, 
born Lowell, Mass.; christened 
Ruth Elizabeth; after short, suc- 
cessful career on stage, entered 
motion pictures 1931; twice won 
Academy award for acting, for 
work in 'Dangerous' (ins.-,) nnd In 
'Jezebel* (1938) ; also starred In 'Of 
Human Bondage’. 'Now. Voyager’, 
and 'Ail about Etc' 

Davis. I)a\ld (1815-SG), jurist, horn 
Cecil County Md ; justice U. S. 
Supreme Court 16C2-77: U. S. 
senator IR77-=3. 

Dae Is. Dwight P. (1879-1945), 
statesman, horn St. Louis. Me..; 
lieutenant colonel In World War I; 
secretary of war 1925-29, gov- 
ernor general of Philippines 1929- 
32. established Davis Cup as inter- 
national trophy for tennis 1900 
Daiis. Illmer (Holmes) (born 1890), 
writer, journalist, and ileus analyst 
(radio and tolee lslon ) . born Aurora, 
Ind : on stnfT The Scte York Times 
1911—24, director OiTIee of War In- 
formation 1942-43 (essays: -But 
We Were Bom Free'; novels nnd 
short stories). 

Hatls. f.corge (1820-90), lawyer nnd 
statesman, born New Hanover 
County. N. C ; attorney general 
Confederate States of America 
1SG1-G5. 

Dav is, Henry Winter (1S17-G3), 
statesman, bom Maryland; as 
Whig member of Congress from 
Maryland (1BSG-61, 16G3-65) op- 
posed Lincoln's policies and urged 
stringent reconstruction program. 

Davis. James John (1873-1947), 
public official, bom Wales; came to 
U. S. in 1881 ; worked In steel mills; 
secretary of labor under Harding, 
Coolidge, Hoover; U. S. senator 
from Pennsylvania 1930—11- 
director general Loyal Order of 
Moose after looc. founder of 
Mooseheart Home and School. 

Daeis, JelTerson (1S0S-S9). president 
of the Confederate States of Amer- 
ica D-22-3, picture D-22 
Confederate States of America 
C-433— 1331), D-22-3 
Greeley signs bond G-212-13 
oath ns president, in Montgomerj- 


Robert E. Lee and L-1DG 
Statuary Hall. See in Index Statu* 
ar Y Hall (Mississippi), table 
'white house” home, picture A-I20 
wife D-23, picture D-22 
^“vis. or l)mj«, John ( 13307-1G03), 
English navigator, Arctic explorer- 
discovered (1587) Davis Strait : 






Dai »**, John William (1873-1955) 
lawyer and diplomat, bom Clarks 
burp. W. Ya.; member of Congres; 

yoI| citor genera! U. S 
1913-18; ambassador to Great Brit 
am 1918—21; Democratic nominee 
for presidency 1924. 

Davts, Marguerite, biochemist V-497 
Davis, Mary Gould (bom 1882), write] 
of children’s stories, bom Bangor 
Me.; supervisor of storytelling 
Nei\ York Public Library 1922—44 
editor of Books for Young People, a 
department; of the Saturday Revicu 
.“iter’s Dozen ’’ ‘The Truce ol 
the Wolf', ‘Girl’s Book of Verse’) 
quoted S-405 
Spanish tales S-41G 
Daiis. Xormnn H. (1878-1944), states- 


man, born Bedford County, Tenn„; 
financial adviser to government 
during nnd after World War I; 
as c Istant secretary of treasury. 

1919— 20; undersecretary* of state, 

1920- 21 ; member League of Nations 
Financial Commission ; became na- 
tional chairman of American Red 
Cro^s 1938. 

Daiis, Ou hi (born 1S74), playwright, 
born Portland. Me.; nearly 200 
plays (‘Nellie, the Beautiful Cloak 
Model’; ‘Icebound’, Pulitzer prize 
play 1923; ‘The* Nervous Wreck'). 
Dnvi**, Jlehccra Harding (1831—1910), 
author, bom Washington, Pa.; 
American pioneer In realistic fiction 
(‘Life in the Iron Mills’). 

Dm!**, Illrlmrri Harding (ISGt— 1916), 
novelist and journalist; bom Phila* 
del phi a. Pa . son of Rebecca Hard- 
ing Davis; war correspondent in 
Spanish-Amerlcan. Smith African. 
Rip «o*Japane?e wars and World 
War I . w rote breezy, stirring 
stories, full of adventure < ‘Soldiers 
of Fortune'; 'Van Bibber and 
Other*'*; ‘The Bar Sinister'). 

DiuN, S.im (1842-03), Confederate 
hero, born near Smyrna, Tenn.; 
hanged at Pulaski, Tenn.. when 
captured inside Federal lines with 
military* information. Asked to 
betmj source of information, he an- 
swered; "If I had a thousand lives 
to live I would lo*-e them all before 
I would betray my friends or the 
confidence of my informer." His 
home, near Smyrna, 20 ml. s.e. of 
Nashville, a state shrine; statue 
on Capitol grounds, Nashville. 

Dm Ik, Muart (bom 1*94). painter, 
lithographer, and writer on art. 
bom Philadelphia, Pa.; works 
show influence of modem an 
'Summer Landscape’ P-23a, color 
picture P-23b 

Dm Is, Vnrfrm IToiicH (I$2G-190fi), 
wife of Jefferson Davis D-23, pic- 
ture D-22 

Daiis, William TTnmmatt (born 1879), 
lawyer and arbitrator, horn Bangor, 
Me.: administrator arul national 
compliance director, NBA 1933-34; 
chairman. National Defense Media- 
tion Board 1911-42; chairman Na- 
tional War Labor Board 1942-45; 
director. Office of Economic ^Sta- 
bilization. March-October 1945. 

Dm Is, William Morris (1850-1934?, , 

geographer and geologist, born 
Philadelphia. Pa.: on faculty 
Harvard University 1870-1912,^ be- 
came professor of geology ('The 
Coral Reef Problem’) : G-17 
Doris, Mount, In Pennsylvania. See 
in Index Negro Moun tains 
Davis and Likins College. Elkins. *' 
W. Va.: Presbyterian institution 
opened in 1904; arts and sciences , 
Davis Cup, awarded annually to nation 
winning amateur men’s tennis team 
championship. Cup donated 1900 ^ 

by Dwight F. Davis, American i, 
statesman. „ . 

Davis Dam, in Arizona and Nevada, 
on the Colorado River C-415, ywps \ 
A-352, N-133, C-414&. picture ' 

X-131. Sec also in Index Dam, table V 
Dmis^on, Clinton ,T. (bom 1881), t., 

physicist, born Bloomington. 111.: 
member of technical staff of Beil 
Telephone Laboratories; Aouei 
prize 1937 (with George Paget , 
Thomson of London) for expen- *, 
mental discovery of the diffraction ^ 
of electrons by crystals: P-235 
Dm in Strait, between Greenland and 
Baffin Island; width ISO to 500 mb; 
discovered by John Davis; t naps *, < 
N-250, 245, C-69 

Davits. Sec in Index Nautical terms, V: 
table ' } 
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Keller, Helen K-20 

voice “photographs” aid, pief ttre V-517 
De3k (cld'c/:), Trancls (1303—76). 
Hungarian statesman, one of ablest 
political leaders in Europe; chief 
organizer (16C7) of Austro-Hun- 
garian dual monarchy 
DeaMn (fb'7;tJi), Alfred (1S5G-1919), 
Australian statesman, three times 
prime minister, 1903—1, 1905-S, 

1000-10; brilliant orator; recon- 
ciling influence between Labor and 
Conservati\e parties. 

Dean, Gordon Evans (tK'm 1905), law- 
yer and government official, born 
Seattle. Wash . a < -‘=i c tant to Robert 
H. Jackson, war crimes trials, 
Nuremberg, Germany, taught crim- 
inal law University of Southern 
California 1940—49; member US. 
Atomic Energy Commission 1949— 
53, chairman 1950-53 
Dean, Julia (1830—66), popular Amer- 
ican actress, part of training with 
Joseph Jefferson, played Julia in 
‘Th* 5 Hunchback’, Norma in ‘The 
Priestess’. 

Dean, a title given to a college official, 
usually one In charge of executive 
affairs, al c o to the head of a de- 
partment or school in a university; 
title also gnen to an ecclesiastical 
official who has charge of a cathe- 
dral or collegiate chapter 
in college U-402 

Dean, Forest of, district (22 000 acres) 
in w. Gloucestershire. England; be- 
tween Severn and Wye rivers an- 
cient royal forest; iron mines 
worked since Roman occupation. 
Deane, M!a«* (1737-S9). statesman 

and diplomat, bom Groton. Conn.; 
delegate to Continental Congress 
1774-76; sent to France as semi- 
official financial and political agent 
1776; made unauthorized promises 
to induce French officers to join 
American s^rtiee and was recalled 
(1777) because of errors in his 
accounts; defended by John Jay 
and John Adams. 

De An seli. Marguerite Lorrt (bom 
1653), illustrator and author of 
books for children, bom Lapeer, 
Mich.; works are rich In flavor and 
atmosphere of the past; background 
for *Henner’s Lydia*, a Pennsyl- 
vania Dutch Community, for ‘Petite 
Suzanne’, the GaspG Peninsula, 
and for ‘Copper-toed Boots’, the 
Michigan of her father's boyhood; 

1950 Nevbery medal for 
The Door in the Wall*. 

Deans Jeanir, heroine of Sir Walter 
l- 69 f S The Heart of Midlothian' 

Dearborn, Henry (1751-1829), Amer- 
ican general for whom Fort Dear- 
bom (now Chicago) was named: 

n elution and "SVar of 
181- ; secretary of v.ar under Jeffer- 
son; minister to Portugal is rtn — ”4 
('Revolutionary War Journals’") 
Dearborn, Mich., city. 9 mi. w of De- 

M°ioV POP Q * 4 ' 9 ? 4: P- 26 * m «P’ ***** 
Se J2 aIso m *"dcx Edison 
Institute; Greenfield Village 

plant * Pictures A-503, 
31-217 ' 

Death, dance of D-14e 
‘Death Comes for the Archbishop’. 

novel by VYiIln Cather S-43a C-140 
Deati» cop. See in Index Amanita 
Death penalty P-415 
Death rate. See in Index Vital sta- 
tistics 

Death Valley, Calif„ desert region of 
s. Calif. D-26, map C-26, pictures 
C-37, D-26 

national monument N-33, D-26, map 

Peathwateh, a beetle B-107, pictures 
B-106 


Deauville (do-ref*). Trance, fashion- 
able resort on English Channel, 10 
mi. s. of Havre; pop. 5138. 

De Bary (dt fca~r£'), ITelnrlch Anton 
(1531-88), German physician and 
botanist born Frnnkfort-on-the- 
Maln; notable research on fungi 
and bacteria: professor of botany 
at universities of Freiburg and 
Halle; first rector of University 
of Strasbourg. 

Debating D-2G-7 

Debenture, credit instrument C-510, 
S-398 

Deblerne (dt-hp^m*), Andr£ Louis 
(born 1674). French chemist, dis- 
coverer of actinium 
radium isolated R-56 
Debits, in bookkeeping B-229 
Deb'omh. Hebrew heroine, prophet- 
ess judge; helped deliver Israelites 
from Canaanltes (Judg. !v, v) ; 
J-352 

Debrecen (deb'rtt-sCn) , Hungary, 
city 115 ml e of Budapest; pop. 
119,635; center of Hungarian Prot- 
estantism; here Kossuth (1649) 
proclaimed deposition of Ilaps- 
burgs; varied manufactures and 
trade maps B-23, B-417, 425 
Deb«, Eugene Victor (1855-1926), 
Socialist leader, born Terre Haute, 
Ind.; began career as locomotive 
fireman: organized American Rail- 
way Union ; led strike on western 
railroads 1694 and was sent to jail; 
Socialist candidate for president 
1900. 1904. 1905. 1012. and again 
In 1920 while In prison for activities 
opposed to World War I; prison 
sentence commuted 1921 (‘Indus- 
trial Unionism*- ‘The Growth of 
Socialism*; ‘Walls and Bars’). 

Debt. Fee also in Index National debt 
bankruptcy B-46d-7 
debtors became American colonists 
A-196, G-79 

foreign exchange methods F-235 
imprisonment for 

abolished: New York F-67; United 
States 31-395 
Cervantes C-179 
Dickens’ father D-84 
international trade 1-194-5 
laws: Babylon, Hammurabi’s code 
B-7-8; Greek S-233; Roman R-184 
slavery for S-194, 197-8, S-233 
South American peonage S-197 
Debt Funding Commission, U. S. 
W- 2 42-3 

Debuchl (da’bp-chi) , Kntsujl (1878- 
1947), Japanese statesman ; director, 
Asiatic Bureau, Tokyo, 1923-24; 
vice-minister of foreign affairs 
1924-28; ambassador to the United 
States 3928—33. 

Debussy (c/t-bu-Sc*), Achllle Claude 
(1SG2— 1918), French composer, 
D-27— 8, picture D-28 
mu^ic analyzed M-465 
'PellSas et 3I£*lisande\ story 0-392 
whole-tone scale 31-469 
Debye (d€-l> i‘), Peter J. W. (bom 
16S4), American physicist, bom 
3Iaastricht, Netherlands; research 
on molecular structure and physi- 
cal chemistry; awarded 1936 Nobel 
prize in chemistry; from 1936 di- 
rector 3Iax Planck Institute. Ber- 
lin, until forced out by Nazis in 
1940; head of chemistry dept.. 
Cornel! University 1940-52; retired. 
Dec’ade, in calendar of French Revo- 
lution W-85 

Decalcoma'nla, or transfer printing, 
process of transferring designs, pic- 
tures, or lettering from paper to 
china, glass, etc. P-42 
on porcelain P-398, 401 
Dec'nlogue (“ten words”), the Ten 
Commandments 31-399 
‘Decam'eron*, one hundred stories bv 
Boccaccio; important source book 


for Elizabethan and French au- 
thors: R-104 
scene of B-203 

Decamp** (du-7;SiV), Alexandre Gabriel 
(1603—60). French painter, born 
Paris. France; excelled in painting 
landscape, genre and oriental sub- 
jects; noted as historical, scrip- 
tural, and animal painter (^Defeat 
of the Cimbri’; ‘The 31onkey Con- 
noisseurs’; 'Joseph Sold by His 
Brethren’). 

Dernne, in chemistry. See in Index 
Paraffin series 

Decath'lon, in athletics 0-380, T-163 
Decatur (d»"-7:«7ur), Stephen (1779- 
1820), U.S. naval officer D-28, 
P-272, picture D-28 
Decatur, Ala., city on Tennessee River. 
18 mi above Muscle Shoals. 77 mi. 
n. of Birmingham; pop. 19,974; cot- 
ton. dairy, foundry*. and machine- 
shop product*-, hosiery, brick and 
tile: A- 11 6, map A-126 
Decatur, Ga., suburb e. of Atlanta; 
pop. 21.G35; Agnes Scott College 
(for women); named for Stephen 
Decatur; battle of Peachtree 
Creek fought July 20, 1864: map 
G-76 

Decatur, III., city 35 mi. e. of Spring- 
field; pop. 66,269; large com and 
Hour mills, ironworks; birthplace 
of Grand Army of the Republic 
(16GG); 31illikin University, 
founded 1901: maps 1-36. U-253 
Decay, rot, or putrefaction B-152 
animals and plants enrich sou 
S-228, 229 

arrested by tree surgery T-185, 179 
bacteria cause B-13, A-265, 266 
fermentation similar F-52 
lava turned Into soil S-227 
Decay *erlei. In radioactivity R-S4, 
chart R-54& 

Deccan, or Dehkan (dtk f qn)» (the 
South), the whole peninsula of 
India s. of the Narbada River 
1-53, map 1-54 
agriculture, picture 1-55 
peasant girl, picture 1-57 
vegetation 1-55 _ 

December, 12th month of year D--J 
birthdays of famous persons. See m 
Index Birthdays, table 
blrthstone, color picture J-34B 
holidays F-57, 59, C-291-300, pic- 
tures C-293— 9, color pictures 
C-29i— 2 , . ^ 

Decembrist uprising, unsuccessful re- 
volt of Russian revolutionaries Dec. 

3 825. against Nicholas I: 

Decemvirs (dt-sem'vtrx) (ten men). 
Roman commission appointed 4&i 
b.c. to draw up laws R-183 
Decentralization of Industry 1-144, pic- 
ture U-281 

effect on urban population L-3^^ 
Deception Bay, mouth of Columbia 
River 0-410 

Deception Island, volcanic 

Antarctic Ocean, one of South -net" 
land Islands; deep lake and hoi 
springs; base for Hearst-WUHl - 
expedition 1928-29: A-261 , 

Decibel (dts'i-btl), one tenth ot a ( 
bel ; unit of measure of loudness oi 
sounds to normal human ears. Be- 
cause the power of the ear to 
tingulsh differences in loudness ae- 
creases as volume increases, tne 
scale Is made logarithmic; each uni 
is 10 times the preceding one. 
a barely audible whisper measur - 
one bel (10 decibels) and a sP* 4 -”' ! 
Ing express train about 10 bf ~ 
(300 db.), although the tram senp 
erates 30 billion times # as muco 
sound energy*. In practice, idea*-- , 
urements are made with a spec 
sound meter (acou'stimeter) co 
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ballet dancers a favorite subject: 
these he portrayed in oil**, pastels, 
etching** aquatint*: and al^o in 
sculptures P31d, D-137 
•Dancer Bending Forward* D-137-S, 
picture D-137 

'The Ballet Class' P-31cf, color pic- 
ture P-31C 

De Gaulle, Charles Andre. See in hides 
Gaulle 

De Geer. Gerard. Baron (1858— 1943), 
Swedish geologist, at University of 
Stockholm 1*97-1921 
clay varies 1-7 
Degeneration, in biology E-450 
parasites P-78 
penguins P-120 
worms Y7-302 

Degraditton. of land surface E-181 
Degree, a subdivision or unit 

of standard time T-134-5 
geometrv G-61 

latitud* ar d Png tude L-133—4, 
L 3X2—13, ptefarcs L-312-13 
temperature T 116-1? 

Degree in music Sec in hides Music, 
tablr of musical terms and forms 
Degrees college and unl\er*«ttv F-400, 
4C2 404 8/v* also in hides Abbre- 

viations fable 
fton rar\ flrcrrec D 43 
De Flavlllnml. Mr Geoffrej (born 
I9t?2) English airplane des gner 
and manur u turt r born Bu< king- 
hamshirc England uncle of loan 
Fontaine and Oh\ia de Hn\i!lnnd 
in 1020 formed and bocarne techni- 
cal director of Dc Hivilland Air- 
craft Company Ltd noteworthy 
for contributions to both niflitar\ 
and civilian aviation including the 
Comet fin-t jtt air liner in com* 
merciaJ service 

De Unvllkind, Joan See m Index 
Tonuinc Joan 

De IXnvllland, Olivia 'Mnrj (bom 1916), 
American actress born Tohvo, 
Japan of British parents, Msfor of 
Joan Fontaine in motion pictures 
smee 10° > wen Acndcnn award 
for role in To Each His Own* 
(1946) anti in The Heiress’ ( jo jo) . 
also starred in ‘Hold Bach the 
Dawn* and Snake Pit , on legiti- 
mate s* a g e \ n ‘Romeo and Juliet’ 
and ‘Candida’ 

Delimel (drt’mcJ) Richard (1867- 
1120), German lyric poet and dram- 
atist. school of Luliencron, called 
a hedonistic Nletzschoan; thought 
by manv the foremost poet of hi*? 
time ('Michel Michael ; ‘Collected 
Works’ ‘Selected Letters’)* 0-85 
Dehn (dan), Adolf ( \rfhnr) (born 
1895) painter and lithographer, 
born Water* Ule, Minn ; before 1937 
produced chiefly black and white 
drawings and lithographs then did 
mostly water colors, author of 
'Water Color Painting- and with L 
L Barrett ‘How to Bran and Print 
Lithographs 

•Spring in Central Park' P-35, color 
picture P-3B 

Dchr'drnted food P-223-4 
apple A-278 
currant grape C-530 
milk F-223, table M-252 
modern methods F- 2 2 3—4. 
primitive methods C-4G4 
prune P-424 

word “dehydrated” defined W-64 
Delanlra (de-jjQ-ni‘ra) , wife of Her- 
cules H-343 

Deiroos (di'mds), Mars’s satellite 
P-284 

Delpliobus (de-vf'6-biis), son of Pnam 
and Hecuba, brother of Hector in 
Greek mythology; married Helen 
after death of Paris; she later be- 
trayed him to Menelaus, who killed 
him- H-328 

Delra (e?d'€-r<i), ancient kingdom m 


England, united with Bemicia as 
Northumbria 

Dclrdre (ddr'dru), in ancient Celtic 
mythology, a beautiful w-oman 
fated to cati crt misfortune, heroine 
of mo c t famous of Ulster cvcle of 
old Irish tale** the 'Death of the 
Sons of Usnech*. one of the ‘Three 
Sorrows of Story -Telling* , basis of 
dramas by Al Voat«* James 
Stephen** and Fvnge 1-234 
Dclr cl-Bnhrl (dor il-bu’rC ), tcmplo 
at Thebe** picture E-284 
Dp'bm, defined V-523 
DcJong, Meindert ( mm'dtrf dC-vunQ') 
(bom niO) American writer of 
bool ** for children born Wirrum. 
Friesland province Netherlands 
to I* S l^is, became citizen l°2i 
(‘Good Luck Duck ’^mohe above 
the Lane ’Hurry Home CandV, 
'Shodrach The Whirl on the 
School* 10*»3 New hery medal ) 

De Jnre(d** no'rC) a Latin term mean- 
ing * bv right’ recognition rf a 
nation’*- lawful sovereignty 1-1B9. 
Sec also In Index Law, tabic of 
legal terms 

Bek'flgnni unit in metric **v**tem 
(0 35'* or > M-184 

De Half* (dr' 1 ulb) Jolmnn, Baron 
( 1 72 1— c 0 ) Gorman officer who 
aided colonists in Bov olutlonary 
War P-46-7 

De Kalb. Ill ci'v GO mi w of Chi- 
cago pop ll 70S wire and othfr 
iron manufacture*;. Northern mi- 
nors «tate Teacher*- College. **cone 
of battle in Black Hawk War map 
I -36 

Dek’amrter. unit in metric **vstem 
(-o- 7 In ) M-184 

Dekknn, of India Sec {n Index Dec- 
can 

Dek'ker, or Decker. Thomas (1*707— 
3 0 4 3) nngb**h dramatist pamphlet- 
eer poet; pictured London life of 
c hnp .and tavern* collaborated with 
Ben Jon**on and others (‘Shoe- 
mal or’*- Holiday* 'Old Fortunatu**’). 
De Ko'ven, Reginald ( 1 c-,o— 1020), 
musical composer, born Mfddletow-n 
Conn studied in Europe, founded 
and conducted Washington J>ym- 
phonv Orchestra mtiMC critic for 
New York publications, composed 
min? comic opera** and **ongs 
operas 0-395 

De KruU (7 r!/). Panl (born 1590), 
author, born Zeeland Mich : bac- 
teriologist Univer**itv of Michigan 
19X2-17; a****ociate In pathology* 
Rockefeller Institute 1920-22, re- 
signed to write popular accounts of 
great biological and medical dis- 
coveries and the men who made 
them (’Microbe Hunters’; 'Hunger 
Fighters’, ‘Seven Iron Men’: ’Men 
Against Death’, 'Win Keep Them 
Alive 7 ’; 'Health I** Wealth*) 
Delacroix (rfc-fa-7 ricu') Enctae 
(1798— XSC3). Trench painter, leader 
of Romantic school, noted colori**t; 
famed for dramatic historical class- 
ical and oriental paintings and for 
decorative murals (‘Dante and Ver- 
gil’; ‘Massacre of Chios’) 
Constable’s influence C-456 
Deinfield, E. XL, pen name of Eliza- 
beth M Dashwood (Mrs Arthur 
Paul) ( 1890—1943 ), English nov- 
elist. daughter of Mrs Henry* de la 
Pasture, wrote with humorous 
Irony (’Zella Sees HerselF ; ‘The Way 
Things Are’, ‘Turn Back the 
Leaves’; ‘The Provincial Lady in 
America'; ‘Late and Soon'). 
Delago’a Bay, inlet of Indian Ocean 
in Portuguese colony* of Mozam- 
bique In se Africa; fine harbor. 
Ddmnp merino, a breed of c heep ^-lSS 
De la Marc, Walter John (born 1577), 
English poet and novelist D-47, 


E-382bj, picture D-47 
Dclnmbrc (dt-hm’br), Jean Baptiste 
Joseph ( 1749-1822), French astron- 
omer. con*-tructed tables of the mo- 
tion of Uranus Jupiter, and Saturn, 
and new solar tables; m 1803 be- 
came perpetual secretary of the 
mathematical section of the Insti- 
tute of France, his writings Include 
a history of astronomy 
Delnnd’, Margaret Made (1857—1915), 
novelist and short-story* writer, 
born Allegheny (now part of 
Pittsburgh). Pa. (‘John Ward, 
Preacher’; ‘Old Chester Tales’, 
‘The Kay**’; ‘New Friends in Old 
Chester ‘Vehement Flame’) 

De In Knnu'c frp-wid'), Louisa (3839- 
incw) also known under pen name 
of Ouida 0 (from baby sis- 

ter’s pronunciation of LouI c a). 
English novelist, romantic, highly 
colored novels ('Fnder Two Flags’, 
‘Held in Bondage’), and children’s 
sloriec (‘The Ndrrtberg Stove* and 
*A Dog of Fitmler**') 

De la Ilnche (dt la rfish'), Moro (born 
Canadian writer, born To- 
ronto, Onk; known for her series 
of nr>\e's about the WhiteoaK* 
Canadian familv; series includes 
‘Jalna’. ‘Rennv’s Daughter’, ‘Var- 
iable Winds at Jalna' * C-106o 
Dclnrocho, I'nul. real name Hippolyte 
De’aroche (2 797-1856), French 
historical and portrait painter 
(‘The 'Prwrc s in the Tower’) 

De Lnral (dt /u-ia/'), Carl Gustal 
rntrik (1845-1913), Swedish In- 
ventor engineer; first built indus- 
trial plants; after 3577 devoted 
himsoif to Inventions; Invented a 
continuous centrifugal cream sepa- 
rator, the first successful steam tur- 
bine a steam motor, and a flexible 
shaft for high-speed turbines 
Del'n warp* or de In W nrr, nl*-o de 
Marc, Thomas Vest, Bnron (15* • 
1018). British soldier and adminis- 
trator; colonial governor of Virginia 
(1609-18) * D-4S 

Dclnvrare. 2d smallest state of U. 

In Middle Atlantic group; 205 < sd 
mi.; pop. 318 0S5; cap Dover. 
D-47— CO, maps D-53. 4S, 51, 

E-253, 265, pictures D-48, 54-5, &<» 
59 . 

agriculture D-47, 55, 56, 58, 50, P»o- 


fnrr P-57 
bird, state D-49 
Capitol, State, picture P-48 
cities D-58, 50, map index D-54. 
also in Index names of cities 
Dover D-125 
Wilmington W-143 
climate D-48. 55 49 
communication D-49 
counties, map index D-54 


See 


education D-58— 9, 50 
elevation D-49 
extent D-47, 49 
Tact Summary* D-49-52 
fisheries D-55. 50 
flag F-130, color picture F-l<.6 
flower, state P-49, color picture 
S-384a p. 

forests D-55: ^tate D-51, map 
geographic region in which situate , 
maps XJ-250, 265: Middle Atlantic 
Region U-2 64-71 
government D-49 n 

history* D-47— 8, 66, 58, 59—60, ol— • 
industries D-56, 58, 60 
land use D-49 
motto D-49 

name origin of, and nickname D 
natural features D-47— 8, 55, 56, 
picture D-57 

natural resources D-48, 55, 5o, 


votable persons D-58 
jccupation*? D-49 




D-51 


Key: cape, at, far, fast, what 
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DE MILLE 

(Academy award winner for best 
film of 1952) ■ 7>ic(nrc M-414 
De Mllle, James (1837—90), Cana- 
dian novelist and teacher, profes- 
sor at Dalhousie Unhersltj 1807 
to 1880 ('Helena’s Household’, ’A 
Stramje Manuscript Found In aCop- 
per Cylinder’, ’The Dodge Club’). 
Doming, X. M city SO ml n w of 
El Paso; pop 5G72, minerals and 
large fields of yucca in vicinity, 
health resort map X-179 
Democ'racj, gtnernment hv the peo- 
ple, in its pure form exercl<-ed by 
them directly; in a representative 
democracy or republic, through 
their chosen representatives. D-63-7 
American Colonies A-216, R-123, 
U-370— 1 : town meeting, picture 
U-370 " ‘ 

ancient Greece G-198, D-63: from 
Sophists’ ideas G-145; Solon’s 
lavs S-233 
Bill of Rights B-145 
birth of, in ancient Greece W-209-10 
compared with Fascism F-U 
dangers and drawbacks D-6G-7 
dictators replace in Europe D-G5-G 
England rise m D-G4-5, M-41, P-87 
France F-293, F-269: Rousseau’s 
influence P.-23G 

free cities of Middle Ages D-64 
German Republic (1910-34) G-98 
indindual freedom 1-115-20, Rcjcr- 
cnce-Outlme 1-117-20 
Batin America D-G5 
oldest living (Iceland) 1-9 
Penn's contribution P-121 
political parties essential P-357 
Roman struggle for freedom D-G3—1 
teachers a basic need E-260 
Teutonic tribes G-146 
types of D-66 

United States D-65, U-374-5, C-331 
ncmocrat'ic party (E. S ) P-358, 359, 
A-16. See also fit I tide x Republican 
Party (Jeffersonian) ; Tariff; names 
of presidents 

Cl U-381 Tnr an<1 foIIo ' ving C-337, 
electoral vote, chart P-4085-9 
free silver E-3S3, M-18, B-334 
Hayes-Tilden controvert H-29G-7 
•Jackson’ 1 * influence J-2S6 
Jefterson’s principles J-331 
presidents elected. See in Index 
President of the U. S , fable 
slaaery issue divides D-125 
symbol, picture P-357 
Tammany Society T-9 
tariff policy T-18-19 
Democratir-ltrnnbliran parfr f.TefTer- 
soman) P-358. J-3325-c H-"53 
Democrii,,, ( ' th cen _ 

T? Greek philo c onhc>r* 

called ’Aristotle of 5th Centura-” 
nn-1 n ‘ ! ? tly E,ylea the "Laughing 
Philosopher," as Heraclitus tvas the 
Weeping: Philosopher” 
atomic theory A-457 
DemogorRon (elein-d-ddr'ddu) (G rpok- 
“ demon-F mysterioS it 
1<? d being, by some medieval and 
anc ent writers identified with ruler 
of the underworld 

De Molay, Order of. a nonsectarian 
secret organization of voung men 
between the ages of id and “ 
founded in 1910 at Kansas City 
Mo. and named in honor of the 
martyred Jacques de Molay, last 
grand master of the Knights Tem- 
plars. The Order is governed b v a 
Grand Council of Freemasons, and 
the chapters are soonsored by Ma- 
sonic bodies: P-283 
Demonstrative pronoun P-417 
De Morgan, William (1839-1917) 
novelist, born London, England - for 
30 years an artist-potter; known 
for his brilliant blue and green 
glazes; began to write at G3. for 
amusement after illness; excels in 
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DENMARK 


RULERS OF DENMARK SINCE THE UNION OF KALMAR 
DEAMVRK. SWEDEN, AND 

MBPS’ VI 

1397-1112 Marrarrt and Eric VII 
(Enr \ 1 1 1 r»f Sweden) 

1112-1433 l*nc VII (alone) 

U 133-1 V19 InieTTejrmiml 
1419-1 m Christopher HI 
1448-1181 Christian 1 
1 181-1S13 John 

1513-1523 Christian II (Sweden re* 
volu and becomes inde- 
pendent 1523) 

DENMARK AND NORWAY 
1523-1533 Frederick I 
1533-1559 Christian III 
1559-1583 Frederick II 


1323-1618 

Christian IV 

I 6 IB- 1670 

Frederick iff 

1670-1 G99 

Chrbiian V 

1699-1730 

Frederick IV 

1730-1716 

Cliri»iian 3 I 

1746-1766 

IVe«I crick X 

1766-1784 

Chri«iian VII 

1808-1839 

Fre<I crick VI (reyent 1784- 
1803) (Norway annexed to 


Sweden, 1814) 

1839-1818 

DENMARK 

Cliristian VIII 

18 18-1863 

Frederick \ll 

1863-1906 

Oiri^tiin IX 

1906-1912 

Frederick VHI 

1912-1947 

Chri^iian X 

1917- 

Frerienck IX 


naturalness of dialogue, his charac- 
ters often more important than plot; 
l>e*t noveK ‘Joseph Yanrr*. *AIlcc- 
for-Short\ 'Somehow Good' 
Demosthenes (dC-mOs'thC-nt z ) (about 
•IS 3— 322 r.c ). most famous Greek 
orator D-G7, picture D-G7 
place in Greek literature G-211 
Demot'Ic writing (Egyptian) E-285 
Dempsey, William II, (Jack Dempsey) 
(born 1893), boxer, born Manassa, 
Colo 

hea\j weight champion B-271, pic- 
ture R-271, tabic B-272 
Dempster. Arthur Jeffrey (168G-1950), 
American phjslclst. born Toronto. 
Canada, to U F 1914, became 
citizen 1916, at Universitv of Chi- 
cago after 1919 

discovers Isotope of uranium A-4626 
Dcmuth (.dC-nwth), Charles (1863- 
1933). painter, born Lancaster. Pa.; 
expert draftsman; noted for paint- 
ings of fruits, flowers, buildings; 
precise line. luminous color, cm- 
phacis on planes; cubistic technique 
in later work. 

Demy (df-mV), size of paper B-23D 
Den:iln (rft-min'), coal-mining and 
iron-manufacturing town in n. 
Prance, G mi. »-.w. of Valenciennes; 
pop. 22,299 ; afetory of French over 
allies under Prince Eugine 1712. 
Dcnn'II, or Trnlrlha. al«o Bulshnla, 
native names for Alt. McKinlcv. 
Dena'rius, a Homan coin of silver 
later one of copper, the ”penn>” of 
the New Testament; "denarius" was 
Latin name given to English pennv; 
hence Its initial (d.) became sign 
for pence. 

Denatured alcohol A-145 
Denby, Edwin (1870-1929), lawyer 
and Cabinet official, born Dvans- 
ville In d ; secretary of navy under 
Ilarding and Coolidge 1921—24 re- 
signed ns result of Teapot Dome 
scandal; in World War \ cnl!s ted 
•JI tnarines as private, rose to major* 
u. S. congressman 1905-11. 

Demlen. idCn'der- 5), Egypt, a tillage 
in Upper Egypt, on the left bank 
of the Ml e opposite Kena: seat of 
the beautiful temple of Athor, built 
in the first century a c. 

DenMrite, a branched process from a” 
X-Ui Ce " B ' 282 ’ x - ln - Picture 
Dendrology, science of trees T-185 

We m e .n' a Eta . r ',, 0f , the firEt magnitude 
In the constellation of Cvgnus S-372 
charts S-377-8, 381 ’ 

Denfeld, Looi, Emil (born 1891) US 
Xatq- officer born Westboro. Mass.;' 

^ ars 1 and 11 : assistant 
chief Bureau of Naval Personnel 

lit 2 T 45 ’ Ch l el 19 -*5 — <T; chief of 
naval operations 1947—19. 

Dengue {dCnp-ga ') , disease Al-402 
Denier (de-ntr’), a unit of weight 
for yarn* F-9 clo lt 


Den'lker, Joseph (1852-1916). French 
naturalist an«l anthropologist, born 
Astrakhan. Ru**«ia; wrote 'Races of 
Alan’ and other Important ethnolog- 
ical and zoological work 11 . 

Denikin (rfvirt-j//'/,in), Anton (1672- 
1917). Ruslan general on general 
staff in early part of World War J; 
after revolution followed Kornilof. 
later becoming anti-Bolshevik Cos- 
sack commander operating between 
Caspian and Black seas 1919; 
W- 24 0-1, IZ-289 

Den'Im. a heav>, cotton twilled fabric, 
usually colored ; coarser weaves are 
used for overalls, etc.; finer, for 
drapery and upholster y. X’ame 
conics from French town of Nlmes 
("serge de NTmes”). 

Denis Milnt (sdnt din'ts, French 
sdn d£-ttc') (Latin D/on.i *ltis), 
apostle to the Gauls (ad. 230?), 
first bishop of Paris, martyr .and 
a patron saint of France; legend 
savb he ran carrying Ids head 
In his hand after he wn« beheaded 
for hi* faith by order of the Roman 
governor; festival October 9; abbey 
near Paris burial place of many of 
the kings of France. 

Deni*. Mntirlre (1670-1943), French 
artist, influenced by Gauguin; noted 
for murals which show influence 
of 15th-century Italian fresco paint- 
ers; excels in religious art. 
DenUon, George Taylor (1839-1923), 
Canadian soldier and author, bora 
Toronto; important In Canadian 
political life; lieutenant colonel; in 
active military service in 1666 dur- 
ing Fenian raids, and in 1885 during 
Riel Rebellion (\A History of Ca\- 
nlry*; 'Soldiering in Canada’; 
’The Struggle for Imperial Unity’; 
'Fenian Raid at Fort Erie’). 
Denison, Tex., industrial town 63 mi 
n. of Dalla* in rich farming sec- 
tion; pop. 17.504; railroad shops, 
cotton and flour mills, mattress and 
overall factories: maps T-90, 
U-252-3 

Denison Dam, in Oklahoma and 
Texas, on the Red River, maps 
0-371, T-90. See also in Index Dam, 
table 

Denison Cnlierslty, at Granville Ohio; 
founded 1831; arts and sciences, 
music,* Air Force ROTC. 

Denmark, one of the three Scandi- 
navian kingdoms of n.w. Europe; 
16,568 s q. mi.; pop. 4.281,275; cap. 
Conenhagen: D-68-72. S-55. maps 
D-71, E-4J6, 424, pictures D-6B-9. 
Refercnce-Outlxne D-72. For a list 01 
rulers of Denmark, see table on 
this page 

agriculture D-68, 70 
bibliography D-72 
Christmas C-294a-b, 299 
cities D-70, list D-68 
Copenhagen C-472 
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DESIDERIUS 


Edinburgh; most of work first 
appeared in magazines; highly im- 
aginative, a master of '‘impas- 
sioned” prose (‘Confessions of an 
English Opium Eater’; ‘Literary 
Reminiscences*) : E-3S0 
Derain (dt-ran'), Andre (18S0-1954), 
French painter, born Chatou, 
France; member of Lcs Fauvcs, 
later of cubist group; also studied 
classic and medieval art and his 
colors «how Influence of the Italian 
primitives, especially of Giotto and 
Cimabue, later, ke developed his 
own style which shows rhythm 
and balance In design and variation 
in color tone. 

I>erhent\ historic city In Daghestan 
Republic, Russia, on Caspian Sea 
15o mi. n.w of Baku; pop. 27 47G; 
largely Mohammedan map R-267 
Derb> (dur'hi or dur’b »). Edward 
George Stanley, 24th e:ir 1 of (1799— 
1869). British statesman, ardent 
supporter of Reform Act of 1632. 
prime mmfster 1652. 263S— 59, I BOG- 
GS; translated 'Iliad'. 

Derby, Edward George Stnnlrj', 17th 
cnrl of ( J5G5-194S ). English Con- 
servative leader. Hou*e of Commons 
1892-1900; director general of re- 
cruiting 1915-16; secretary of state 
iniG-18, 1922-24; ambassador to 
France 1918-20. 

Derby, Frederick Arthur Stanley, 10th 
earl of (1841-1908). English states- 
man and colonial administrator; 
held various offices in Disraeli and 
Salisbury cabinet*; governor gen- 
eral of Canada 1SSB-93 (as Baron 
Stanley of Preston). 

Derby (dur’bi), Conn- town 9 mi. w. 
of New Haven on Housatonic and 
Naugatuck rivers; pop. 10,239; 
bras* and iron goods, sponge 
rubber*, map C-444 
Derby (ddr'bi), England, county seat 
of Derby. 120 ml. n.w. of London on 
Derwent River; pop. 141.2G1; china 
and silk manufactures* man B-325 
porcelain P-39B, picture P-393 
Derby, or Derbyshire, a n. midland 
county of England, 1012 sq.m!. ; pop. 
820,336 ; manufacturing, mining, 
agriculture: map E-347 
Derby, the most famous horse-racing 
event in England; held annually at 
Epsom Downs, 15 ml. s.w. of Lon- 
don ; also, the chief horse-racing 
event in any other country. 

Derby (ddr'bi or ddr'bi), horse race 
In Kentucky L-336 
Derby, Soap Bov S-214 
Derby (dur'bV) hat, modeled after 
English bowler; first manufactured 
by James Knapp at South Norwalk, 
Conn., in 1850; origin of name In 
dispute, either coming from Eng- 
land’s earl of Derby, who popu- 
larized style, or from famous Eng- 
lish horse race. Sec also in Judex 
Bowler 

Derbyshire, county of England. See 
in Index Derby 

«De Re MetaUiea’. by Georgius Agri- 
cola, translated into English by 
Mr. and Mrs. Herbert Hoover: 
Z-351 

woodcut from 1556 edition, picture 

Derennes (de-ren*), Charles (1882- 
1930), French writer, noted for de- 
tailed descriptions of animal life 
(‘Life of the Bat'). 

De Reszke. See in Index Reszke 
T>ermantem (der-mdp’ttr-a) , an order 
of insects consisting of the earwigs 
I-lGOa 

Dermes'tid, a skin-devouring beetle 
B-107 

Dermis, or derm, the inner layer of 
the skin S-192— 3 


Dermop'tern, an order of mammals 
consisting of the fiylng lemur. 
Demiot Mac Mur'rough (1110?— 71), 
Irish ruler, king of Leinster, pivot 
of first English intervention In Ire- 
land (1135-71); dethroned because 
he had carried off another chief- 
tain s wife: sought aid of Henry Hi 
compiled ‘Book of Leinster’, 

Dcrne (rfcr’nd). or Derna, coast city 
in Libya; honej% bananas, wool, 
corn; pop 15.218; map A-4G 
Marines hoist American flag (3605) 
M-97o 

Dcrnmc, Nlcolnn-Dcnls (1731—91?), 
called Derome the Younger, most 
important of French family of book- 
binders. his work was une\en, but 
best is highly prized by collectors; 
developed dentelle (lace-work style 
of gliding), his nephew, Alexis 
Pierre Bradel. called Bradcl-Derome 
the Elder, succeeded film. 

Derrick, a boom or frame rigged with 
pulleys for lifting heavy weights. 
Sec also in Index Crane 
oil well P-171, pictures Iv-14, T-95, 
C-40, N-28G, 0-370 
sulfur field, picture S-447 
Derringer, a pistol of large bore with 
a short barrel F-80 
Perrin, a plant, the source of rotenono 
1-164 

Derry, Northern Ireland. See in 7u- 
dex Londonderry 

Dcrnia (d«-jv>*f<7 ), small village in 
Italy. 9 mi. s. of Perugia, famous 
for malollca ware. 

DcrtKh, a member of Mohammedan 
religious fraternity living in a mon- 
astery or wandering as a beggar; 
others include howling dervishes, 
and whirling, or dancing. dervl*hcs\ 
Derwent River. in Cumberland, Eng- 
land, flows Into Iri*h Sea; expands 
Into Derwentwater, a small oval 
lake in s. Cumberland noted for Its 
scenic charm 

Wordsworth’s birthplace on W-19B 
De Pnbntn. Victor (bom 1892), Italian 
composer and conductor, born 
Trieste. Italy; director. La Scala 
Opera, Milan. Italy; guest con- 
ductor, Pittsburgh Symphony, 1948. 
Redargue* (dd-car/T), Gerard (1593- 
1CG2), French mathematician, born 
Lyons, France; helped to found 
modern geometry; developed Desar- 
gues theorem of involutions and 
transversals. 

De Snuty, Alfred (1870-1949), British 
bookbinder, born Gibraltar; lived 
in U. S. 1923-35; B-241 
Descartes (tfd-/;drF), K e n£ (159G- 
1650), French philosopher and 
mathematician; founder of Carte- 
sian system and of analytic geom- 
etry; called "father of modern phi- 
losophy” because he established 
principles from which modern ra- 
tionalism sprang; author of the 
famed declaration Cogito, ergo sum 
(I think, therefore J exist) 
analytic geometry* G-G5 
experiment with air A-70, pictures 
A-76 

theory of mind E-245 
Voltaire ridicules philosophy V-523 
'Descent of Man, The’, book by Darwin 
D-20 

Dcschanel (dd-sfcd-neD, rani Eugene 
Louis (1850—1922), French states- 
man. orator, and writer; Liberal 
leader; president of France 1920. 
Deschutes (dd-s7ii/P) River, Ore., rises 
In Cascade Mts.; flows n. 250 mi. 
to Columbia River: maps 0-408, 
417, TJ-307 

Descriptive writing W-310&-11, 313, 
D-27 

Desdemonn (dez-dd-tnd'na), heroine 
of Shakespeare’s ‘Othello' 0-427 


De Sellncourt, Hugh. Sec in Jndea: 
Selincourt 

Deseret (dtz't-rct) , Stnte of, name 
given by Mormons to their settle- 
ment in present Utah; one of nick- 
names of Utah: U-410, F-1305 
Desert candle. Sec in Index Eremurus 
Desertion, In marriage M-lOlfc 
Deserts, dry wastes D-73-73b, map 
T>-73a 

Africa A-37, S-14-1G. maps A-41-2, 
D-73a, S-14, pictures S-1&-16 
animals A-28G, D-73a, M-342, R-261: 
addax S-16; birds, color picture 
B-1C8; camel C-50-3, pictures 
C- 51-2; jerboa R-77; lizards 
L-283-4, picture L-2S3; ostrich, 
or camel bird 0-4265—7, picture 
0-4205; rats, picture A-250l>; 
securing and saving water A-250c 
Arabia A-284, 285-6, maps A-285 
Arizona, picture E-213: Palmed 
Desert A-344, N-38a, map A-352, 
picture N-38a 

Asia A- 4 10, 414, maps A-411-12, 
40C-7, D-73a 
Astrakhan, Russia A-42G 
Australia A-479, maps A-488, 477-8, 
D-73a 

causes C-350, D-73& 

Chile C-249, 251, 252, maps A-S31, 


climate D-73, 730 
Death Valley D-2G, maps C-2G, 35, 
pictures C-37, D-2G 
Egypt E-270, map E-271 
Europe, map E-420 
Gobi M-342— 3, map C-259 
"Great American” U-291, F-38 
India 1-55, map A-406-7 
Iran 1-222, map A-406-7 
Irrigation 1-251, A-390, D-73b 
Libyan L-218, E-270, map E-271, 
picture L-219 

life In D-73b, color picture E-212: 
Arabia A-2SG-7, pictures A-286-7; 
nomads D-731, X-242-2425, pic- 
tures N-242a-6 
mirage M-294 

mountain and river systems E-1S3 
North America, maps D-73a, 

6 

Nubian, map E-271 
oases. Sec {n Index Oasis 
Russia R-2C1 

Sahara S-14-16, map S-14, pictures 
S-25-16 

savannas may border G-1685 
soil D-73a, S-231, map S-230 
South America, maps D-750, S-255-6 
steppes border G-169 
transportation S-16: automobile 

S-16, pietttre S-16; camel C-50-3 
Turkestan T-213-14 
United States U-255, 299-300, P-26, 
A-344, maps N-24G, C-2G, pictures 
C-37, E-213, D-2G, color picture 
U-249 . 

vegetation D-73a, S-16, U-300, color 
pictures P-200, A-47: acacia A~5; 
adaptation P-297, color picture 
P-290; cactus C-9-10, pictures 
X-S 1, E-213, color pictures C-ll- 
12; date palm D-20; guayule 
G-222c-<I; mesquite M-175, picture 
E-213; sagebrush S-14, co7or pic- 
ture P-290 „ _ 

wells A-390, D-73a. picture S-lo 
Desert terrarium N-65 
Desert tortoise, picture T-158 
De Seversky, Alexander P, See i» * n " 
dex Seversky , _ 

Deslderlo da Settlgnnno (dd-cc-a a re- 
el dd sdf-fd-npd'«G) (1425-64), Ra ' 
Ian sculptor in marble, wood, &na 
terra cotta S-786 
■Laughing Boy', picture S-78 b 
Deslde'rius, last king of the Lombards 
(ruled 756-774) ; hostile to Charle- 
magne when latter repudiated ms 
wife, Desiderlus' daughter; sup" 
ported claims of Charlemagne s 


Key: cape, at, far, fast, wh(it, ff?ll; m£, yet, fdrn, there; fee, bit; rdw, won, fdr, ndt, dp; cure, bill, rpde, full, burn; out; 
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Denteron, or (leuton. In physics A-462<z, 
464, tabic A--460 

Deuteronomy ( du-t tr-6n'o-mi } , the 
5th book of the Bible; contains last 
injunction of Mo«cs to the Jews and 
the account of his death 
Deuton. See m Index Deuteron 
Pent"ch (doich), Bnbette (bom 1895), 
poet. born New York City; 
married Avrahm Yarmolinsky with 
whom she translated Russian and 
German poetry; her own poem*; in- 
clude 'Banners’. 'Honey Out of the 
Rock*. Tire for the Night’: 'One 
Part Love’ novel *Ma«k of Silenu*** 
'Heroes of the Kalevala* S-410 
*Dent"ch!and, Deutschland uher Allf<’, 
German national "ong N-42 
De Aalrra < d( r-n-h*r*cr >, Knmon 
ta’tnun) (born 1332) Irl«h politi- 
cal leader D-76— 7, 1-2301. pteture 
D-77 


De Valois (dc ta'/trd*). Ninette, Dame 
(Mrs Arthur B Connell) (born 
1S9S ). English dancer, teacher, 
choreographer, and ballet director, 
born Ireland, debut in London 1914. 
later soloist with Dipffhdov Ballet; 
her ballet school, established In 
London 1901. developed into the 
Sadler’s Wells Ballet. B-2Sa 
Devaluation of cnrrency, reduction of 
legal value of a currency, usually 
by reducing the amount of gold 
represented bv the monetarv unit 
in U. S (1900 ) M-339, R-207-8 
Dereloper" and developing, in photog- 
raphy P-210— 15. 221 
Developmental psychology, or genetic 
Psychology P-427a 

Deventer (rfu'rMi-fcr), Netherlands 
quaint old town on Ij"sel River; 
pop 44.059; famous for "Deventer 
koek." a honey cake map B-lll 
D eVere. Aubrey Thoma* (1514-1902), 
Irish poet in"pired by Greek 5=x>irlt 
and by Irish legends; wrote devo- 
tional ver«e of high order (*Iri«h 
Odes'; ’Legend" of St Patrick*; 
•Legends of the Saxon Saint"*). 
Deveretix. James P. S. (born 1^04), 
IT.S. Marine Corps officer. bornWa"h- 
ington. D. C : joined marine" a" a 
private in 1923. retired 1 9 4 « ; elected 
congressman from Marvland 1950 
defense of Wake Island W-2 
Devereux, Kobert. Sec t n Index E«sex 
Devers, Jacob L. (born 15S7).U S. Army 
officer, born York, Pa.; graduated 
West Point 1909; commander U.S. 
armored forces 1941-43; Allied 
deputy commander in Mediter- 
ranean theater 1943-44; chief of 
Allied forces in\adlng s. France 
l944 ~ 45: chief of ^ Army 
field forces 194 0-49: retired. 

(du-tt'), In Hindu mythology, 
Siva’s wile; dual nature, one gentle, 
one violent ; when gentle, known as 
Devi, or Rhambha. Hindu Venus; 
when turbulent, as Durga or Kali a 
Black Godde"s of murder, death, 
plague, and the patroness of thugs. 
Deviation, of compass C-429 
De\il, In Christian and Jewish 
theology, a fallen angel or evil 
spirit, especially Lucifer or Satan 
Faust legends F-45 
Job J-356 

‘Paradise Lost* M-259-60 
witchcraft and W-179-80 
Devil chafers, New Guinea, picture 
M-35 

Devilfish, or sea devil, name applied 
to various marine animals 
giant squid 0-338, 337. S-359. pic- 
ture 0-337 
ray S-190 

Devil grass Q-l, picture Q-l 
Devil-in-a-bu"h, a flower. See in 
Index Xigella 

Deville, Henri Etienne Salnte-CIaire. 


See in Index Sainte-CIalre Deville, 
Henri £tienne 

Devil’s A<li orate, popular name for 
Promoter of the Faith, an ecclesi- 
astic of the Roman Catholic church, 
who, during procc"S of canonization, 
must offer all possible objection" 
against the candidate for sainthood. 
Sec ai*o in Index Canonization 
Devil’" Bible B-137 

DftH*« ronrhhor*r. or rovebcetle 
B-10S. picture* B-106 
Dei ir^-dnrnlng-needle. See tn Index 
Dragonfly 

DetH’s Highway, In Organ Pipe Cactus 
National Monument. Ariz X-38 
Pet H*" Inland, In Atlantic, 30 mi off 
coa"t of French Guiana G-223, map 
G-223 

Pet 11" Inke. X D city on lake of 
«ame name ^ ml w of Grand 
Fork" pop (1427; agriculture, 
dairying and mining state wdionj 
for deaf map" X-2S2. 289, U-232 
Devil" T~nl»e, salt lake in North Dakota 
X-281, maps X-282, 289 
Drvir*-pnlnthrn*h. Sec in Index 
Hawkwe# d 

Devil" Pontplle National Monnment. In 
California X-33, map X-38 
Devil’" rearhorwe, a mantis M-81, 
pictures M-81, X-53 
DetlN Toner National Monument, In 
Wyoming X-33, map N-18, picture 
W-321 

Devil worshiper*., varlou" barbarian 
peoples who worship the de\il on 
the theory that the powers of evil 
mu"t be placated, especially, the 
Yezldls. a people of Kurdistan. 
Devine. Edunrd Tlioma" (1 C G7-194S), 
sociologist and educator, born 
Union. Iowa: editor CJtaritin, later 
The Surrey. 3«97-1912 (’The Nor- 
mal Life*; ’Social Work*). 

De YInnr («/#’ rifi'uO, Theodore Low 
(1825-1911), printer, born Stam- 
ford. Conn.; impnned technique for 
fine pre«"\\ ork; fought for simpli- 
fied typeface**; designed Renner 
type; helped de"ign Century Ro- 
man; De Vinne type named for him; 
wrote 5 books on printing. 
Devolution. War of (IGG7-G*). waged 
by Loui« XIV of France for pos- 
sesion of Franche-Cointe and part 
of the Spanish Netherlands. He 
claimed territory in name of his 
wife. Marla Theresa, daughter of 
Philip IV of Spain, although she had 
renounced her rights at time of her 
marriage. Louis insisted that under 
the old law of Brabant, property of 
a deceased father "devolves’’ to the 
children of the first marriage, that 
is. to Maria There "a rather than to 
Charles II of Spain. War halted by 
intervention of triple alliance of 
England. Sweden, and Holland. By 
the peace of Aix-la-Chapelle 
(1665). France retained captured 
towns Charleroi and Lille but gave 
Franche-ComK* back to Spain. 
Dev'on, or Devon"liIre, county In s.w. 
penln"ula of England; 2612 sq. nil.; 
pop. 793.233; contains granite table- 
land of Dartmoor; dairying, agricul- 
ture. mining. fi"heries; cap. Exeter: 
E-348, map E-347 
dam and mill, picture D-6 
Dartmoor, picture E-350 
folk tales S-4l3 

Devon, breed of cattle; cows and bulls 
rather small; oxen grow to great 
size and are prized for work; C-146 
Devo’nian period, in geology (Age of 
Fishes) G-59, P-40 6a. F-107-8, dia- 
grams G-52, 58, picture P-406 b 
table G-57 

Doi’onport, England, fortified port on 
promontory in s.w. Devon ; part 
of Plymouth; military and naval 


station; large dockyard and naval 
arsenal: map B-325 

Dev‘on"liIre, Elizabeth, duchess of 
(1759-1524), one of the two beau- 
tiful duche""es of Devon"bire 
painted by Gaimborough; Eliza- 
beth's portrait was the famou" 
"Stolen Duchess.” lo"t 25 years. 

Devon"lilre. Spencer Compton Cav- 
endUh, 5th duke or (1S33-1P0S), 
English statesman, prominent in 
Victorian era; a Liberal but op- 
posed Gladstone’s Home Rule pol- 
icy; leader of Liberal Unionists. 

Prron"hirr, Victor ChrNtlan William 
Cntendlsh, 9th duke of (1565-1935), 
nephew of 6th duke; was 17 years 
in Ifnu"e of Commons before suc- 
ceeding to title and va"t estates; 
wa" trca"urer of His Majesty's 
household, financial secretary to the 
trea"tiry. and civil lord of the Ad- 
miralty. governor general of Can- 
ada 1916—21; colonial secretary 
2922-24 

Dctontlilrr, county in England. See 
in Index Devon 

Dr Voto, Bernard Augustine (bom 
1697). writer, bom in Ogden, Utah; 
taught English at Northwestern 
University (1922-27) and Harvard 
(1929-30 : editor 'The Easy Chair*. 
Harper's Magazine. after 1935 ; edi- 
tor, The Saturday Ttevicic of Litera- 
ture 1936-33 (’The Writer’s Hand- 
book*; ‘Mark Twain’s America^; 
•The Year of Decision: 1546'; 
*Acro«s the Wide Missouri*. Pulitzer 
prize 1947). 

Dr Vries (dc rr<?3*), Hugo (1546- 
1935). Dutch botanist; professor 
University of Am"terdam; inaugu- 
rated plan for studying evolution 
and developed mutation theory*: 
E-452 

Dew. moisture condensed from air 
D-77 


fog di"tlngnished F-192 
measuring dew point H-461 

Dew nr. Sir James (3542-1923). born 
in Scotland, professor of natural 
philosophy. Cambridge University: 
profe""or of chemistry. Royal In- 
stitution of London; joint inventor 
of “cordite” with Sir Frederick 
Abel; best known for work on 
liquefaction of gases, and re- 
searches on temperatures near tn* 
absolute zero: produced liquid 
oxygen In quantity; invented De- 
war flask, original thermos DOitie. 

Dewberry B-202 
hybrids R-7C 

Dewdney, Edgar (1635—1916). Cana- 
dian civil engineer and statesman, 
born Devon"hIre. England; came to 
British Columbia 1859 where ne 
became a surveyor; 16 s ! lieutenant 
governor of the Northwest Terri- 
tories; 1885—92 minister of the in- 
terior; 1892-97 lieutenant governor 
of British Columbia. 

De Wet (dii vet'). Christiaan Rudolph 
(1354-1922), Boer general, com- 
mander. Orance Free State forces 
In South African War <1 699-190- ) : 
led rebellion again"t South African 
government at outbreak of war in 
1914: defeated, imprisoned for six 


months 

Boer War B-220 

Dewey, Charles Jlelrille (1S49— 193< ), 
landscape painter, born Lowvuie. 
X. Y.; favored early morning ana 
evening effects; highly individual 
and poetic. 

Denej, George (1637—1917), U. *-« 
naval commander in Spanisn- 
American War D-77, S-324 
grave X-16b 

Dewey, John ( 2 S39-1952), philosopher, 
psychologist, and educator, born 
Burlington. Vt.: put his theories 


Key: cdpe, dt, far, fast. whpt. fffll; me, yet, fern, there; ice, bit; row, won, I6r, n<3t. dp; cure, but, iqide, full, bfim; out; 
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DICK 

Dick, originated Dick test for 
scarlet fever. 

Dick, Sir William Reid (bom 1679), 
British sculptor, born Glasgow, 
Scotland; member of Royal Acad* 
emy of Arts (Kitchener Memorial 
Chapel for St. Paul's Cathedral; 
bust of King George V). 

Dlck'cissel, a bunting B-353 
Dickens, Charles (1812-70), English 
novelist D-83-G, pictures D-83-5 
American visits D-84&— 5, 86 
bookplate, picture B-247 
books about D-8G 

characters, pictures D-84, S4t>-5, 

E~380b.* origin D-84, 84a 
children’s literature L-274 
‘Cricket on the Hearth’ C-5Z2 
influence on no\eI N-311 
Dickey, Herbert Spencer (187G— 1948), 
explorer and phvsician bom High- 
land Falls, N. Y. (‘Orinoco Folk’; 
‘My Jungle Book') 

Orinoco River 0-424d 
Dickinson, Kmil) ( l&JO-SG), poet, bora 
Amherst, Mass., a recluse all her 
life, published almost nothing, lyrics 
published after her death aroused 
attention because of simplicity, 
originality of expression, and poign- 
ancy of feeling ('Poems for Youth’; 
'Bolts of Melody'); A-230 
Dickinson, G. Lowes (1862—1932), 
English essayist, philosopher, and 
tia\eler, son of artist Lowe* Dick- 
inson ; critic of politics and civiliza- 
tion, clear, brilliant style (‘Greek 
View of Life' , ‘Letters from John 
Chinaman' ; ‘Appearances’ ; ‘The 
International Anarchy'). 

Dickinson, John (1732-1808), patriot 
pamphleteer, “Penman of the Revo- 
lution"; born Talbot County, Md.; 
had great influence which waned 
when he opposed Declaration of 
Independence, wrote first draft of 
Articles of Confederation; signed 
Baited States Constitution for 
Delaware; helped found Dickinson 
College: D-58, 60, R-122 
Dickinson, John (1762-1669), English 
inventor and stationer in London; 
invented a machine to make card- 
board and a paper called Dickin- 
son thread paper 

cylinder papermaking machine P-685 
Dickinson, N.D., city 92 mi n.w. of 
Bismarck; pop. 7469; livestock and 
wheat shipping, lignite coal mining; 
State Teachers College: maps 
X-288, U-252 

Dickinson College, at Carlisle, Pa.: 

founded 1773; arts and sciences. 
Dicklon wheat, picture W-116 
Dlck'see, Sir Francis (Prank) (1633- 
1928), English painter; president 
Royal Academy 1924-28; won suc- 
cess with ‘Harmony’ and other 
paintings of romantic sentiment 
and academic form; also painted 
many landscapes and notable por- 
traits of women. 

Dickie, Margaret Isabel (1858—1903), 
English painter 

‘The Child Handel’, picture P-249 
Dickson, William (1769—1846), Cana- 
dian lawyer, soldier, and colonizer, 
born Dumfries, Scotland; came to 
Canada in 1792; served in Canadian 
militia in War of 1812; 1815 ap- 
pointed to Legislative Council of 
tipper Canada; 1827-36 engaged in 
colonization of Dumfries township. 
Upper Canada. 

Dicotyledons (d?-7;<5f-f-le'ddna), also 
dleots (di'ktits), plants with two- 
lobed seeds S-98, P-292, T-185, 
He} erence -Outline B-265 
Dictating machine D-87-8, picture 
V-87 

Dictatorship D-88— 9 
ancient D-88 


Caesar C-14 
Cmcinnatus C-309 
Roman plebeians admitted to K-184 
force, basis of W-211 
modern D-8S-9, D-G6, E-435— 6, 

G-146 

communication control C-424d 
foreign trade methods 1-196 
Latin America L-114, S-278 
Dictionary R-88c-tf 
Assyrian picture L-181 
Dr Johnson’s J-3G1, R-88/ 

Noah Webster’s W-83-4, R-88/ 
sample entry, picture R-B8/ 
selected list R-88p 
Dlc'togrnpli D-89 
Dldac'tlc poetry P-337 
Diderot Idt-dro'), Denis (1713-84), 
brilliant, witty, versatile, and pro- 
lific writer and critic, editor of tirst 
French encyclopedia, philosopher 
of materialism, exerted great in- 
fluence on thought of his day. 
R-8 8tf-c, L-IS3 

DidKcii*. See in Index Trachymene 
Dido Uli'du ) . or ElU'sa, legendary 
Carthaginian queen 
Aeneas and A-29 
founds Carthage C-129 
Dldot (<K-dd), scholarly family of 
French printers and publishers, 
greatest since the Estiennes; 
founded by Frun^ol* (1659-1757), 
his son 1’ra.neols AmbroKc (1730- 
1604) first used \ellum paper; 
Ilenri (1765-1832) designed micro- 
scopic types, Pierre (I7t»l~l*33) 
published beautiful editions of 
French and Latin classics, Pirraln 
(1764-1836) invented stereotyping; 
Ambrose 1‘lrmln (1790-1876), fa- 
mous as collector of old manu- 
venpts, brought the family's pub- 
lishing business to Us peak. 
Dldrikson.Uabe. See in Index Zaharlas 
Die, a metal stamp or mold, pictures 
T-149, A-507 
coinmaking M-292 
screw rolling T-150 
shoemaking, pictxncs S-1G4-5 
teaspoon making, picture S-187 
thread cutting T-153 
wire making W-1G3, D-78, pictures 
AY-162 

zinc used in casting 2-351 
Diedrlchs (tlO'drlKs), Otto ion (1843- 
1916), German admiral, remem- 
bered for attempt (frustrated by 
firmness of Comdr. George Dewey 
and a British admiral) to Ignore 
Dewey’s blockade of Manila 
( 1898.), 

Diepuefios (de-d-r/jcdn'pGs), Indian 
tribe of Yuman stock in who c e 
territory in s. California was estab- 
lished San Diego Mission, whence 
their name. 

Dielectric, substance that resists elec- 
tric spark discharges E-298 
in electric condensers E-306 
Dielman, Frederick (1647—1935), 
American artist, born Hanover, 
Germany; noted for genre, histori- 
cal. and mural paintings; designed 
mosaic panels ‘Law’ and ‘History*' 
in Congressional Library. 

Dieppe (de-cp'), seaport and summer 
resort of n. France on English 
Channel. 105 mi. n.w. of Paris; pop. 
20,877; destroyed by English and 
Dutch 1694; occupied by Ger- 
mans 1S70-71 and in 1940, liberated 
by Allies 1944: maps F-259, E-425 
Dies (dig), Martin (bom 1901), 
lawyer, tr.S. congressman, born 
Colorado, Tex.; member of the 
United States House of Repre- 
sentatives 1931—44; chairman of 
House committee to investigate Un- 
American activities 1938-44, 

Diesel (d£‘z£l). Rudolf (1858-1913), 
German engineer, born Paris, 


DIGESTION 

France; invented diesel engine; 
D-90 

Diesel engine D-89-90, 1-186, diagram 
D-B9 

airplane motor A-100 
buses use B-364 

locomotives, diesel-electric L-290-1, 
D-89-90, R-64, pictures L-200-1, 
U-266 

road grader, pict tire A-501 
ship* use S-156, D-90 
submarine engine S-43G 
trucks, use in T-195, picture T~195 
Zeppelins B-31 

Die** Irfle {dVCz Vr£) (“day of 
W’rath"), name generally given to 
a 13th-century hymn on the Last 
Judgment, used In Roman Catholic 
church liturgy. 

Dieskau, Ludwig August, Baron 
(1701-G7), German soldier, born 
Saxony; joined French army and 
in 1735 sent to Canada as com- 
mander in chief of French colonial 
troops, defeated and taken prisoner 
by English at Lake George. N.Y, 
DIesterueg ( dC'stCr-vun ), Friedrich 
Adolf Wilhelm (1790-1660), Ger- 
man educator and author; follower 
of Pestalozzi; stressed value of 
self-actUlty \x\ education. 

Diet F-211, chait F-211. See also in 
Index Food 
disease and D-104 

Diet, a formal assembly or meeting: 
name often applied to legislative 
avsemblies of central and n. Euro- 
pean countries; also the formal 
meeting .of councilors of Holy Ro- 
man Empire 
Bonn (1949) G-102 
Frankfort F-278, G-97 
Spines (1329) R-92 
Worms (1521) L-352 
Dieting fads, warning H-503 
Dietrich (dC’triK), Alarlene (born 
1904), actress, born Berlin, Ger- 
many; to U.S. 19 Jo after success in 
German motion picture, ‘Blue 
Angel’ (‘Shanghai Express’; ‘Song 
of Songs’; \Denry Rides Again’; 
‘A Foreign Affair'). 

Dietrich or Btm. name under which 
Thcodoric the Great appears in the 
'XibeJungenJicd' and other heroic 
German legends. 

Difference, In subtraction, table 
S-4395 

Differences of opinion 
Franklin’s policy C-460 
Differential, a device which produces 
multiple motions from one motion 
or combine* motions into one 
automobile A-523— 4, diagrams A-524 
Differential blond count B-210 
Differential calculus C-l8c 
Differential psychology 1-113 
Diffraction, bending of radiant energy 
raj's when pacing an obstacle 
X rays X-330, S-334 
Diffraction grating spectroscope S-332 
Diffuse reflection of light L-229^30 
Diffusion, mixing of liquids or gases 
when brought into contact 
atomic power, materials, diagram 
A-46S 

‘Digest*, of Justinian J-367 
Digestion D-90-2, diagrams D-90— lb* 
See also in Index Alimentary canal 
controlled by hormones and sym- 
pathetic nerves R-245, D*9la 
earthw’orm E-197 
emotions affect E-340b 
enzj'mes E-388-9, table E-389 
glands aid G-118, D-915-2, diagrams 
D-91, 91 o: liver L-277; pancreas 
H-426, diagram H-425 
hjgiene: importance of chewing 
D-90, H-303; water drinking H-S03 
nutritive reflexes R-90 
stomach S-400-1, diagram S-400 
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cate; transparent green variety cut 
as gem ; also colorless, Cray, yellow. 
Diorama* the representation of a 
scene, usually for use in museums 
and expositions, in which back- 
ground is a painting and fore- 
ground is three-dimensional; com- 
position is arranged so that the two 
blend together and give appearance 
of reality 

primitive man, color pictures M-67— 8 
D l'o rite, a very hard igneous rock 
composed chiefly of feldspar and 
hornblende M-266 

geological classification. See in 
Index Rock, fable 
use in ancient Egypt E-282 
Dioscoridcs (di-«3s-fcdr'» dCz), Pe- 
danlus (1st century a.d.), Greek 
physician, born Anazarbus, Cilicia; 
as'physician to Roman armies, col- 
lected information on plants in 
many countries (‘De Materia Medi- 
ca’ for 15 centuries the authority 
in botany and medicine). 

Dioscuri (di-vS-UiVn) , "Sons of Zeus” 
name giten to Cas>tor and Pollux. 
Dip, in geology, term used to denote 
inclination of strata of rocks. 

Dip, of compass needle, deviation 
from horizontal caused by align- 
ment with magnetic lines of force 
turning to or from horizontal, espe- 
cially near the magnetic poles. Sec 
also in Index Dipping needle 
Diphtheria (dt/-(7ie'rl-a), a conta- 
gious disease 
bacilli, picture D-102 
control H-308, piefopraph H-309 
mode of infection D-102 
serum theranv S-103-4 
vaccine V-433a 

DlplorVocns, prehistoric reptile R-113, 
picture P-406C 
Diplomatic t>er\ice D-93 
papal P-66 

United State* U-358-9, D-93: 

salaries, tabic U-357 
Dlnlopodii (dt -plup'6-da). in zoology, 
Reference-Outline Z-364 
Dipoles, in solutions S-235 
Dipper. See in Index Big Dipper; 
Little Dipper 

Dipper, or water onxel, a perching 
bird of the family Cinclidcte about 
the size of a robin with slaty gray 
plumage and short square tail 
which it carries erect like a wren; 
frequents rapid stream* and lakes 
of Old and Xew "World dipping and 
diving into water for its food; the 
species found in theRocky Mountain 
region is Cinclus mcxicaiitis unicolor. 
Dipper dredge D-142 
Dipping needle, a magnetic needle 
used for measuring the direction of 
the lines of magnetism of the earth 
at different place*; It i* similar to 
a compass but turns about a hori- 
zontal axi* instead of a vertical 
one. See also fn Index Dip 
Dipping *nt, for dipping cattle C-147, 
picture C-146 

Dipro'todon, extinct giant marsupial 
allied to kangaroo; fossils in Aus* 
tralia; size of rhinocero*. 
Dipsacaceae. See tit Index Tea*el 
family 

Dip'tera, an order of two-winged in- 
sects; includes all insects that are 
properly termed flies — common flies, 
gnats, mosquitoes; I-I60a 
Dirac (di-rd7;*) f Paul Adrien Maurice 
(born 1902), English physicist- 
professor of mathematics Cam- 
bridge University after 1932 ; 
shared 1933 Kobe! prize in physics 
with Schrodinger (‘Principles of 
Quantum Mechanics’) ; P-236 
ether, a mathematical concept E-400 
Direct-by-mnil advertising A-24-5 
Direct-color photography. See in 
Index Color photography 


Direct current E-290^1 
alternating changed to R-36, 37* 38, 
44 

rule concerning direction E-297 
Direct democracy D-66 
Directional gjro, in aviation A-93, 93 
Direction finders, in radio R-39 
aircraft. Sec in Index Aviation, 
tabic of terms 

Directions, D-94-101, diagrams D-94- 
5 

compass C-427-9, p-94-5 
stars show*, diagram A-429 
Directolre and Revolution, style in fur- 
niture, table 1-178 
Director 

antiaircraft guns A-397 
Directorate, Interlocking M-360 
Directory, Trench, committee of 5 
which held executive power in 
France 1793-99. succeeding the 
Convention F-295 

appoints Napoleon commander X-7 
Napoleon overthrows X-8 
Tallevrand as minister T-8 
‘X T 7; Affair X-332 
Direct primnry P-410 
Progrc*si\e* favor T-4 
Dlrrdawn, a city of Ethiopia; pop. 

20,000- map D-402 
Dirigible (dir’i-gi-b'l ) . a balloon that 
can be steered B-29. 30-3, 34, 36. 
See also hi Index Airship 
Disabled American Veteran*., organiza- 
tion founded for \eternns of World 
War I, now open to all U. S 
veterans Injured in war duty . char- 
tered by Congress as official voice 
of disabled veterans, prime objec- 
tive is rehabilitation and care of 
such veterans, national headquar- 
ters. Cincinnati, Ohio: P-98 
PI saccharide (di-sd/.'Vi-rld), any of 
several sugars having the formula 
(CirllrrOu) and differing In struc- 
ture of molecule; all can be split 
into two simple sugars (monosac- 
charides) : S-446 

ID .*>nllc, Michael Vincent (bom IPOS), 
U.S. government official, born Xew 
York City; mayor of Toledo, Ohio, 
1947-51; director, Office of Price 
Stabilization 1050-52. 
Disappointment, Cape. n. headland of 
Columbia River mouth in Washing- 
ton; named by Capt. John Mcnres 
in 1788 when he searched In vain 
for the hidden mouth of the river; 
maps W-44, U-252 
Disarmament. See in Index Arma- 
ments, limitation of 
Disarmament Commission, United 
Nations U-240b 

Disciples, of Jesus A-275* J-340 
Disciples or Christ, often called Camp- 
bellites, Christian reJI g/ou* denom- 
ination, founded in early 19th cen- 
tury jn U. S. by Thomas and Alex- 
ander Campbell; seek restoration 
of apostolic Christianity. 

Discipline of children. Sec in Index 
Child training 

‘Discobolus*. See in Index ‘Discus 
Thrower' 

Discord, in color C-S94, 395, color 
pioturc C-395 

Discor'dia, In Roman mythology, god- 
dess of discord, corresponding to 
Greek Eris T-190 
Discount, bank P-144 b 
rediscount system F-50 
•Discovery’. Captain Scott's ship S-66, 
plot are S-152 

'Discovery', Henry Hudson’s ship 
H-437 

'Discovery*, name of one of ships in 
W'hich first Jamestown colonists 
sailed to America J-293 
Discus, a circular plate of stone or 
metal used by ancient Greeks in 
gymnastics; modern discus is of 


wood weighted in center and en- 
circled by metal ring; weight, 4 lb*., 
G’f; oz. ; under Amateur Athletic 
Union rule*, discus is thrown from 
8 fl- 2 V. in. circle (changed from 
7 ft. circle in 1915) 
throwing T-163, pictures T-162, 
0-381: world record, tabic T-161 
'DIhcus Thrower’, or ‘Discobolus’, 
statue by Myron, Greek sculptor 
from Eleutherae in Boeotia G-204, 
picture E-444 

Disease D-101— 5, pict tires D-102— 4, 
Sec also in Index Infectious dis- 
eases; Medicine and surgery; and 
specific diseases by name, as 
Anthrax. Beriberi, Diphtheria, etc. 
allergic disease A-170 
biological warfare B-14, A-382 
Black Death B-203 
brain B-283 
carriers D-102 

flea (bubonic plague and typhus) 
F-142 

fly (typhoid, tuberculosis, and 
dysentery) F-188 

louse (tvphus) 1-164: control, pic- 
ture D-103 

mosquito (malaria, yellow fever, 
and sleeping sickness) M-400-3, 
P-56 

tic/: (spotted fever) S-348 
tsetse fly (African sleeping sick- 
nes*> T-202-3, picture T-203 
cattle C-147, M-250b 
causes D-101-4, M-165 
contagious D-102: control, picto - 
graph H-309; prevention H-308, 
C-454a 

deficiency D-104, V-494-8 
diagnosis M-164 

ductless gland disorders H-424-6 
epidemic* D-101 

germ D-103-4: bacteria B-13-14; 
Ehrlich's work E-268; Koch’s work 
K-C4; Lister’s work A-266; Pas- 
teur’s work P-96; protozoa P-423 
heart H-314 
hereditary H-348 

infectious D-101-4: serum therapy 
S-103-4 

mental illness. Sec in Index Mental 
illness 

parasitic P-77, 78: hookworm H-419. 
W-303 

plant. See In Index Plant disease* 
prevention: antitoxins and serums 
A -268-9 ; hygiene H-300-7, pic- 
turcs H-300-1, 307; mental hy- 
giene H-310, M-172-3; public 

health services H-308-10, C-454- 
454a, pictograph H-309; vaccines 
V-433— 433d, jdefures V-433-43 3d; 
vitamins V-494— 8 

relation to: contaminated water 
W-72; defecthe teeth D-72 
treatment of M-164-5, picture 
M-164cr. Vefcrcncc-Outhnc P-246 
virus Y-493, L-224a-b 
vitamin deficiency V-494-8, D-104 
Dishcloth gourd G-144 
Dishwashing, camp methods C-63 
DIsirirnte of hodium. or water slab* 
F-226 

Disinfecting wounds F-96b— 7, A-265, 
266. See also hi Index Antiseptics; 
Fumigation 

Disk harrow, farm implement, pictures 
A- 61, P-26 

Disk plow P-321'2, picture F-S22 
Dismal Swamp, marsh 30 mi. by 10 
mi. in s.e. Virginia, extending into 
North Carolina; partly reclaimed : 
maps V-480, 487, N-275 
peat bog P-108 

Dlsmas, Saint, the "good thief,” cruci- 
fied alongside Christ; patron saint 
of the condemned; not mentioned 
by name In the accounts of the 
crucifixion in Matt, xxvfi, Mark xv: 
according to tradition, his faith won 
Christ’s promise of salvation. 
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Dixie Highway, popular name for 
two north-to-south highways be- 
ginning at Sault Ste. Marie, Mich., 
and terminating in Florida. The 
“east” route goes through Saginaw, 
Detroit. Cincinnati, Asheville. Sa- 
vannah to Miami: the “west” route 
through St. Joseph, Indianapolis, 
Louisville, Chattanooga to Jackson- 
ville. In addition, the Dixie Bee 
Line Route goes from Chicago to 
Nashville. Tenn., and the Dixie 
Overland Highway from San Diego, 
Calif., to Savannah, Ga. 

*DI\mu<le\ French airship B-34 
Dixon, Jeremiah (died 1777), English 
surveyor who helped fix Mason and 
Dixon’s line M-123 
Di.xon, Thomas (18G4-191G), novelist 
and playwright, born Shelby. N C. 
(‘The Leopard’s Spots’; 'The Clans- 
man'). 

Dixon, 111., city on Hock River. 98 mi. 
w. of Chicago; pop. 11,523; shoes, 
wire screen, dairy products, ce- 
ment: mop 1-36 

Dlj arbnklr (dc-yur-bii-kir') , also 
Dlynrbekir (d£-yiir-be~kir') , Tur- 
key, town on Tigris River about 
200 ml. n.e. of Aleppo; pop. 45,495; 
silk goods, gold and silver filigree 
xvork: map* A-40G, T-215 
Djakarta. Indonesia. See in Index 
j 'xfcarta 

DJorba, or Jerbn ( gCr’b(i ), Island be- 
longing to Tunisia, off e. coast, in 
Gulf of Gabes; about 16 mi. long by 
1G mi. wide; pop. 59,331; olive oil 
and dates exported; in Greek and 
Roman geography, the lotus-eaters’ 
island. 

Djibouti, or Jibuti (Oi-bo'ti) . chief 
port and capital of French Somali- 
land, In n.e. Africa; pop. li.aou: 
E-402, maps E-402, A-4G, A-285 
Djokjakarta (yok-yii-kar'ta) , Indone- 
sia, city in s.-central Java; pop. 
500,000: maps E-202, A-407, pic- 
ture J-327 

Djoser, or Zoser, king of Egypt 
(2700 B.C.) E-27D 

Dmitri ( dmCtrc ), or Demetrius 

(di-me’tri-us), Russian pretender 
who appeared 1G03 and took name 
of heir to the throne, who had been 
secretly killed by the usurping czar 
Boris Gudenov; reigned ably until 
his murder (1G06); followed by a 
series of less able "false Dmitris”: 
R-2S5 

Dnepropetrovsk (d’nye-pro-pyZ- 

tro/sk'), Russia, formerly Eknier- 
Inoslav (ye-kat-er-en-o-slaf') , trade 
city in the Ukraine near site of 
great dam on Dnieper River, 250 
mi. n.e. of Odessa; pop. 500,000; 
iron and steel products, flour; tim- 
ber depot: maps R-267, E-417 
dam, picture R-290 
Dnieper ( ne'per ), Russian Dnepr 
( d’nyc'p’r ), large navigable river 
of w. Russia; rises s.e. of Smolensk 
and flows s e. and s.w. 1410 mi. to 
Black Sea; fisheries: maps R-259. 
E-417, 419, B-204 
Cossacks C-489 
early commerce R-284 
Dnieper Dam, in Russia, on Dnieper 
River, 200 miles from its mouth, be- 
tween Dnepropetrovsk and Zaporo- 
zhe, Ukraine; concrete dam with 3 
locks; generates 900,000 h.p.; con- 
struction directed by American en- 
gineers and cost about $110,000,- 
000; blown up by Russians 1941 in 
retreat from Germans who repaired 
dam but destroyed it again 1943; 
rebuilt 1947: picture R-290. See also 
in Index Dam, tabic 
Dniester (lies’ ter), Russian Dnestr 
( d’nyes't’r ), river of s.e. Europe; 
rises in Carpathian Mts., flows s.e. 


665 mi. to Black Sea; rich in fish: 
maps R-259, D-1G, E-417, 419 
Donne College, at Crete, Xcb.; Con- 
gregational; established 1872; lib- 
eral arts 

Dobbin. Major, in William Makepeace 
Thackeray’s ‘Vanity Fair', lifelong 
friend of George Osborne and 
patient suitor of Osborne's widow, 
Amelia, whom be finally marries. 
Dobb.v, in weaving F-7 
Dobell (du-bCV), Bertram (1812— 
1914), English bookseller and 
poet, born Battle, England; ar- 
ranged publication of James Thom- 
son’s 'The City of Dreadful Night’; 
identified and edited poetry of 
Thomas Traherne 

Diiberelner (<f«'b£-n-ntr ), .Jolmnn 
Wolfgang (1780-1819), German 
chemist, born near Hof. Bavaria; 
Invented Ddbcreiner’s lamp. Ignited 
by action of hydrogen on platinum 
sponge and widely used before prev- 
alence of sulfur match; dis- 
covered furfural; in chemistry, 
classified similar elements in groups 
of three (DOberelner’s triads) 
Do'brrman pinscher, a smooth-coated 
muscular dog, color picture D-llGa, 
tabic D-118a 
war service D-llOa 
Poble, J. Trank (born 3868), author 
and educator born Live Oak County, 
Tex , professor of English, Univer- 
sity of Texas 1933—47, popular, 
authoritathc legends of Southwest 
(‘Coronado’s Children’; ‘Tales of 
the Mustangs’: ’The Longhorns’). 
Pobruju (do-bry'yu), farming district 
In s e Europe on Black Sea . area 
9000 sq mi • R-253, 254, B-3D0 
Dolmon, Austin (1810-1921), English 
poet and essayist; light satire, and 
graceful treatment of artificial 
French x’erse forms (’Proverbs in 
Porcelain’; ‘Old World Idylls’; ‘At 
the Sign of the Lyre’) 
quoted W-190b 

Dock, coarse weedy herbs comprising 
the genus fiumcj of the buckwheat 
family; from 2 to 4 ft. high with 
small greenish flowers in panicles; 
leaves long and lance-shaped: color 
picture F-180 

Dock, space for a ship between two 
adjoining piers or wharves; in 
America often called a "slip”; al c o 
an enclosed space for ships, with 
gates to maintain desired water 
level regardless of tides: pirftires 
H-264, 2G5, S-149. Sec also in Index 
Harbors and ports 
dry dock H-265 

floating dry dock, pictures H-264, 
N-93 

modern equipment, picture N-182 
Saint John, New Brunswick, extreme 
tides, pictures T-131 
wet dock H-264, L-277: London, 
England, picture H-2G5 
Doctor, a university degree U-400 
origin U-404 

Doctor, medical. See in Index Medi- 
cine and surgery; Physician 
Doctorflsli, a fish of the genus Tcu- 
this, with knifelike movable spine 
on each side of tail; also known as 
surgeonfish. lancet, barberfish, or 
tang; lives in warm seas. 

DodMer, a leafless parasitic plant in- 
troduced into U. S. from Europe 
with clover seeds; now* a rapidly 
growing pest: P-80, picture P-294 
Doddridge, rhillp (1702-51), English 
nonconformist clergyman and 
hymn waiter; w’rote 400 hymns; 
distributed Bibles to the poor. 
Dodecanese (do-dCk-Q-nes') (Greek 
for "12 islands”), group chiefly in 
s.e. Aegean Sea off Turkey; now 
numbers 14 instead of 12 main is- 


lands, including Rhodes, Cos, and 
Castelrosso; 1035 sq. mi.; pop. 112,- 
G7G ; ceded by Turkey to Italy 1924; 
ceded by Italy to Greece 1947: maps 
B-23, G-189 

Dodge, Grnrc Iloadley (1856—1914), 
social worker, born New York City; 
organized (188 4) the Industrial 
Education Association for the in- 
troduction of indu c trlal education 
into public schools; helped to found 
Teachers College of Columbia Uni- 
versity 1889; w’orked for many 
years with Y.W.C.A. 

Dodge, Orem Hie Mellon (1S31-191G), 
civil engineer and Union general 
in Civil War. born Danvers. Mass.; 
chief engineer Union Pacific Rail- 
road 1SGG-70; Republican represen- 
tative from Iowa 1807— G9: C-228 

Dodge, Mary Mape* (1831—1905), 
editor and writer for children, born 
New York City; editor of St. Kith- 
olas ; U'rote ‘Hans Brinker, or The 
Silver Skates’; ‘The Land of Pluck': 


Dodge hoi, a game, picture G-8b 
Dodge City, Kan., city on Arkansas 
River. 150 mi. w. of Wichita; pop. 
11,2G2; railroad shops; flour milling, 
creameries ; renowned frontier tovm 
of early days: map K-10 
Dodgson, Charles Ltitwidge. See in 
Index Carroll, Lewis 
Do'do, an extinct bird D-109, picture 
D-109 


Dodo'na, Greece, city of ancient oracle 
D-62, map G-107 

Dods'ley, Robert (1703-04 >, English 
author and publisher ('Select Col- 
lection of Old Plays'; 'The Mu<=e In 
Livery’); suggested, published, and 
helped finance Johnson's dictionary. 

Doe, John. Sec in Index John Doe 

Doe. female of deer, antelope, hare, 
rabbit, kangaroo, and most other 
animals who c e male Is called buck. 

Docnltz, Knrl (born 1891), German 
submarine expert; made com- 
mander in chief of German navy 
1913; succeeding Hitler, was Fueh- 
rer May 1945; sentenced to io years 
Imprisonment for war crimes 1940. 

Doering, William ion Kggers (born 
3917), chemist, horn Fort Worth, 
Tex.; became chemistry instruc- 
tor Columbia University 1943; with 
Robert Burns Woodward, in 19 14, 
first to synthesize quinine. 

Dog. See in Index Nautical terms, 
table 

Dog D-110-20, pictures D-110-17, 
color pictures D-lll— 1Gb, table 
D-118-19. See also in Index dogs 
by name 

American Kennel Club D-1~0: 
breeds and standards, tabic 
D-118-19 

ancestors and relatives D-110» 

120, pictures D-116f7— 17 
armor for, picture A-37G 
behavior and habits D-110, HGc-d 
bodv and life processes D-116c?, pic- 
ture D-110b 
books about H-392 
breeding D-110, 120 
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care as pet D-110, 117, pictures 
P-182«, D-H6d: Boy Scouts learn 
first aid for, picture H-443; fleas, 
extermination of F- 142 _ 

domestication D-110 ; American In- 
dians I-lOBe 

draft animal D-110, pictures D-llya- 
Belgium, picture B-11S; Eskimo 
E-394, D-110, picture D-U0a; sled 
dog of the north D-110, pictures 
D-llOa, P-350a, P-386 
experiment on reflex R-90 
eye, jncture E-461 
field trials D-120 


Key: cope, at, far, fast, W’hpt, fffll; 
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Domed mountains E-187, diagram 
E-189 

Domenichino (do-md-ne-7*fc’ «d), Zam- 
piere (1581-1G41), Italian painter, 
pupil of the Carracci; excelled in 
religious frescoes; one of earliest 
landscape painters ('Communion of 
St. Jerome*; ‘Scourging of St. An- 
drew’; ’The Guardian Angel’). 
Domenico, Saint. See in Index 
Dominic, Saint 

Dome of the Roclc, also called Mosque 
of Omar. Jerusalem, built over rock 
supposed by Jens to be scene of the 
sacrifice of Isaac and, by Moham- 
medans. of the Prophet’s ascension: 
J-33G, picture A-415 
Pome^'day Book, or Dnomsdnj Book, 
William I’s statistical record of 
England TV-137, E-360 
Domestic animal*. See also in Index 
Pets and their care; Poultry; and 
names of animals listed below 
alpaca A-176 
n*s A-424— 5 

bee B-93-6, pictures B-93-6, 98, 

color picture B-97 

buffalo. Indian B-341, picture B-341 
camel C-50-3, pictures C-51— 2 
cat C-135— 6b, pictures C-135-135a, 
136— 136a 

cattle C-141-7, pictures C-141-141&, 
143-6 

dog D-110-20, pictures D-110-17, 
color pictures D-lll-166, tabic 
D-118-19 

elephant E-327-8, picture E-327 
goat G-128-9, pictures G-128 
guinea pig G-228a, picture G-228a 
history of domestication 
American Indians I-108c, L-285 
ancient beginnings C-325, M-66, 69, 
T-170d, B-6a, picture C-326, color 
picture M-68 

beasts of burden C-327, T-170J; 
cattle C-141; horse H-428; llama 
L-285, picture L-285 
hog H-402— 4, picture H-403 
horse H-428-9, pictures H-428-428d, 
table H-428 c 

llama L-285, picture L-285 
mule H-428/i-i, picture H-4287i 
ostrich 0-427 

reindeer R-97, pictures R-97 
sheep S-136-8, pictures S-136-7 
silkworm S-181-3, pictures S-181-4 
yak Y-333 
zebu Z-350 

Domestic architecture. See in Index 
Architecture, subhead domestic- 
Shelter 

Domestic science. See in Index Home 
economics 


Domestic short hair cat C-136, plrturci 
C-135-135a, 136. Sec also in Indca 
Cat, tabic 

Domestic system. See in Index Home 
work, industrial 

Dom'ett, Alfred (1821-B7), Englid 
poet and colonial statesman; wai 
a friend of Robert Browning: prime 
minister of Xew Zealand 1862—71 
( Ranolf and Amohia’). 


Domical groined 
A-312 


vault, in architecture 


Dominant, in heredity H-344, dia- 
grams H-345 
traits in man H-347-8 
Dominant, in music. See in Index 
Music, table of musical terms and 
forms 


Dominguez, Francisco Atanaslo, 18th- 
century Spanish missionary and ex- 
plorer 

explorations TJ-409, map U-378 
Dominic _ (ddm'i-nlfc), or Domenico 
(do-md'?ie-7;o), Saint (1170-1221), 
Spanish priest, founder of Domini- 
can Order of Preaching Friars; 
festival Aug. 3; buried at Bologna*. 
Dtiminicft (d<3m-t-ne7»n), island, a 
British colony, in Windward Islands 


group, West Indies; between Guade- 
loupe and Martinique; 30". *-q ml.; 
pep. 47,624 ; cap Roseau; limes, 
bananas, oranges coconut 1 -, cacao, 
bay oil, vanilla • maps W-96a, X-251 
Pomin'Ical letters, in calendar, table 
C-23 

Dominican College of San Rnfncl. at 
San Rafael. Calif ; Roman Catho- 
lic. for women, founded 1915, arts 
and sciences; coeducational grad- 
uate school 

Dominican Republic, formerlv Santo 
Domingo, the eastern two thirds of 
the inland of Hispaniola area 
19,325 *q mi; pop 2 135.872; 
cap Ciudad Trujillo D-123-5, maps 
W-96— 96a. X-251, pictures D-123-4 
bimal place of Columbus C-419 
Cortez in C-48S 

flag F-138, color ;ifr/itrc F-136 
literature L-127 
product** D-123, map X-257 
relationships to continent. maps 
X -2 4 5—6, 248, 250-1, 257-8 
U S and D-124-5, R-222. <3-153 
Unhersitj. first in America L-107 
Dominicans, or Black Friars M-356 
Inquisition 1-151 

Dominion Dnj , called also Canada Day 
or Confederation Day. in Canada 
F-59 

Dominion of Canada. See in Index 
Canada 

Dominions, British. B-31D, 320, C-390 
Statute of Westminster B-319, E-371 
Dominoes, the name of several games 
played with small oblong pieces 
of ivory, bone, wood, or cardboard, 
the faces of which are evenly di- 
\ ided Into two spaces, each of which 
Is either blank or bears from 1 to G 
dot* 1 ; the most common of the panics 
is played by “matching” dots 
children playing, picfmc G-8/ 
Domitian (dO-mtsh'an ) (a.d. 51-96), 
Roman emperor (aj>. 81-96), mur- 
dered for his cruelties; the Apostle 
John was banished to Patinos prob- 
ably during his reign: R-187 
Epictetus banished E-390 
persecute* Christians C-301 
Dom Pedro 1 and II. Sec in Index 
Pedro I and II 

Domn’mj -Ia-PuccIIe (doii-rd-mc'-Zd- 
pu-scV), -village in ne France 
birthplace of Joan of Arc J-355 
Doll (d<5n), a Spanish title of respect; 
derived from Latin dominus , “a 
lord”; name also applied to masters 
and fellows at English universities 
For names preceded by Don, such 
as Don Carlos, st c In Index 
individual names such as Carlos 
Donald Duck, cartoon character, color 
pictures M-427, 428, 429 
Donaldson. Monroe (born 1885), 

public official, born near Shelbyvilie, 
111.; from job as letter carrier in 
1908, advanced to the position of 
^njted States postmaster general 

Donatello (d<5-?id-fdrZo) (13SG7-14G6), 
Florentine sculptor whose works 
are supreme expression of spirit of 
the early Renaissance S-78a-& 
‘Gattamelata’, statue S-78a-Z>, pic- 
ture S-78 c 

Saint Peter, statue, picture P-165 
singing gallery, in cathedral of 
Florence S-78& 

Donation of Constantine C-456 
Donati’s (do-na't€s) comet, discov- 
ered by Giovanni Donati, 1858; 45,- 
000,000 mi. long by 10,000,000 wide; 
last seen in 1859. 

Doncaster, city in Yorkshire, England. 
30 mi. s. of York between river Don 
and river Trent; pop. 81,896; coal 
mining, locomotive works; Roman 
and Norman remains: map B-325 
Donck, Adriaen Van tier. See in Index 
Van der Donck, Adriaen 


Donegal (don-C-gfiV) , Ireland, extreme 
n.w. county of Island of Ireland: 
1865 sq. ml.; pop. 131,530; cap. Lif- 
ford; agriculture, fisheries, woolen 
manufactures: map 1-227 
Donelson, Emily, White Hou*e hostess 
for President Jackson TV-127 
Donets (don'i/€ts) River, in s. Rus- 
sia. flows s e. 670 mi. to join Don 
River: maps R-207, E-417 
minerals of basin R-277, U-233 
Dongan, Thoma* (1G34-1715). In c h 
soldier, born Castletown, Kildare 
County; British governor of Xew 
York colony. 1G82-8S. a tolerant 
Roman Catholic, he did much to 
develop the colony; later became 
earl of Limerick: X'-214 
‘Don Giovanni* (d<5u gO-van'ne), Mo- 
zart's opera, of which Don Gio- 
vanni (Don Juan) is hero; first pre- 
sented at Prague 1787. 

Don'cola leather, sheepskin or goat- 
skin tanned to resemble French 
kid; indented by James Kent, GIov- 
ersville, X. Y.r L-150 
Doniphan, Alexander William (1808- 
87), soldier; born Mason County, 
Ky ; led Missouri troops in the 
Mexican War. 

Donizetti (dd-nft-sZt’tc) , Gaetano 
(1797-1848), Italian composer; 
wrote more than 50 operas; com- 
posed fluent, melodious works 
rapidly and sensed the dramatic 
and comic; most popular operas 
are ’Lucia di Lammermoor*. ‘La 
Fille du Rf*gi merit’, ‘Don Pa*quale\ 
*L’En*ur d'Amore’ 

‘Lucia di Lammermoor’, «tory 0-391 
Doti’Jon, of castle C-134, picture C-133 
Don .limn (Incan), or Don Giovnnni 
(go-van’nf), profligate hero of 
Spanish legend: subject of man> 
works of art, including Mozart's 
opera ‘Don Giovanni’ and Byron's 
poem ‘Don Juan*. 

Donkey. See in Index Ass 
Donnav (do-n£'), Charles Maurice 
(1859-1945), French dramatist and 
essayist; wrote of social problems 
in whimsical and witty style: bril- 
liant memoirs; elected to French 
Academy 1907. 

Donn-B.vrne, Brian Oswald. See ill 
Index Byrne, Donn 
Donne (dim), John (1573-1631), 
greatest poet of metaphysical 
school, born London, England; Ro- 
man Catholic in youth, converted 
to Church of England; became fa- 
mous as Anglican preacher; dean of 
St. Paul’s 1621-31. Early poetry 
L'rical, middle period intellectual, 
later religious; poetry almost for- 
gotten in 18th, 19th centuries, but 
influential in 20th (‘Songs and 
Sonets', ’Elegies*. ‘Satyres*. *^[ v5 ne 
Poems’; prose — 'Devotions’): E-378 
Donnelly, Ignatius (1831— 1901 ), writer 
and political leader, born Phila- 
delphia. Pa.; TJ. S. congressman 
from Minnesota 1863-69; wrote 
‘Great Cryptogram’, trying to prove 
Bacon wrote Shakespeare's works. 
Donner party, party of emigrants to 
California led by George Donner, 
who were snowed in in Sierras in 
1846-47 and underwent terrible suf- 
fering; three rescue parties were 
sent to their camp (on what is now 
Lake Donner) but only 45 in the 
party of 87 persons were saved: 
U-409 

Don’nybrook, a part of the city of 
Dublin; famous for its annual fair, 
started 1204, notorious for figbf s 
and licentiousness, abolished 1853. 
Dono’rn, Pa., borough 35 mi. s. of 
Pittsburgh on Monongahela Rlv®^ 
in agricultural region; pop. 12,186; 
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led military engineering; spent 4 
years in Siberia for socialistic ac- 
tivities; work often unpolished and 
morbid, but forceful and shows 
keen understanding of poor and 
wayward (’Crime and Punish- 
ment’, ‘The Brothers Karamazov’; 
'The Possessed* ) R-295, >”-311 
Do'thnn, Ala.. trade center 96 ml se. 
of Montgomery'; pop. 21,55 4; lum- 
ber, cotton, fertilizer: mops A-127, 
U-253 

potheboys (tTo'tlifi-boiz) naU. in 
Charles Dickens* 'Nicholas Nick- 
leby* a badly managed boarding 
school run by Wackford Squeers 
where Nicholas was assistant. 

Dou, Gerard. See in lxulcs Douw, 
Gerard 

Douai (do-c') f manufacturing town in 
n France, IS mi s of Lille; pop. 
S5.5Q9: captured by Germans in 
1914 and In 1940: maps B-lll, 
E-425 

Douaomont (do-o-»nd»‘), fortified 
hill and \illage near Verdun V-451 
Donay Bible, or Douai Bible (both 
pronounced dn'd or do-d') B-135 
Double ba*s bass viol, or contrabass, 
a musical instrument V-476, dia- 
gram M-46S b. picture M-471 
Double-created hummingbird H-444 
Doubledny, Abner (IfclO— 93). V S. 
Army officer, bom BalWton Spa, 
X. Y„ of Huguenot descent; grad- 
uated Vest Point 15 ‘.2; major gen- 
eral in Cn il V?.r; retired with rank 
of colonel in 1673: buried in Arling- 
ton National Ceraeterv: picture 
B-70 

baseball B-70 

Double entry accounting B-230 
Double image, in optics S-100, picture 
S-99 

Double liability, of bank stockholiers 
B-47 

Double refraction, of light by crystals, 
the breaking up of a beam of un- 
polarized light into two polarized 
beams* picture L-235 
Double sail, m chemistry 
alum A-1SI 

Double stars S-370, A-442 
Doublet, a false gem with a genuine 
top J-347 

Doublet, a garment worn by men 
about 1600-1750 D-145 
Doublet, a lens P-222 
Double vision E-4S2 
Doubloon', a gold coin of Uruguay, 
historical value about 517.50; also 
old Spanish coin formerly worth 
about 515. 

Doublures, In bookbinding B-245 
Doubt, itiver of, Brazil. Sec in Index 
Roosevelt River 
Doubting Thomas A-275 
Dough, bread B -2 95-6 
‘‘Doughboy,” slang term for American 
soldier in Vorld Var I; origin of 
term unknown. 

Dougherty, Denis J.. Cardinal (1665- 
1951), Roman Catholic prelate, 
born Ashland. Pa.; -a as first 
American bishop of Philippine 
Islands; archbishop of Philadelphia 
after 1918; created cardinal 1921. 
Dougherty , Paul (1677-19-17). painter, 
born Brooklyn. X. Y„ brother of 
Valter Hampden; known for ma- 
rines which portray the sea in both 
calm and storm (‘Land and Sea’; 
‘Sun and Mist’; ‘Storm Quiet*). 
Dougherty, Valter Hampden. Sec in 
Index Hampden, Valter 
Doughty (dou'ti), Sir Arthur George 
(1860—1936), Canadian historian 
and arch’nist, born Maidenhead, 
Berkshire, England; went to Can- 
ada 1826 (‘Quebec of Yesteryear*; 
‘Canada and Its Provinces’, edited 
with Adam Short!). 


Doughty, Charles Montagu (1643— 
1920). British traveler, poet, and 
scientist; became lifelong student 
of geology, archaeology, and Eng- 
lish of Chaucer and Spenser; lived 
for many years among Arabs 
(‘Travels in Arabia Deserta* ; ‘Dawn 
In Britain*, epic in C volumes). 
Donghty, Thomas (1793—1856), pio- 
neer in American landscape paint- 
ing; born Philadelphia, Pa ; self- 
taught works characterized by pre- 
dominance of brown tones and soft 
luminosity: member of Hudson 
River School 

Dong'ins a Scottish family famous In 
history, song, and legend. An earl 
of Douglas Tell fighting against 
"Hotspur” Percy at Otterburn 
(1388) Douglas of Lochlc\en v.as 
jailer of Mary, queen of Scots 
(I5G7-CS). 

Dougins, Dnrld (1796-1634). botanist, 
bom Scone Scotland explored in 
California. Oregon and British Co- 
lumbia from 1823 to 1832. Tho 
Douglas fir and several plants 
named in his honor. Killed in 
Hawaiian Islands 

Dougin*. Donald V. (bom 1892). en- 
gineer and aircraft manufacturer, 
bom Brooklyn. X*. Y.; with Glenn 
L. Martin Co. 1915-20, in 1920 
founded Douglas Co . incorporated 
as Douglas Aircraft Co m 192$. 
Dougins, Sir James (1286-1330), no- 
ble of famous Scottish family; 
known a* "the Good’ and aho as 
"Black Douglas’* (because of his 
frequent raids on English border) 
friend of Bruce B-332 
Douglas. Sir James (1603-77), Cana- 
dian statesman, bom British Gui- 
ana; governor of Vancouver Island 
1651-63 and governor of British 
Columbia 18S$-G 4; founded in 
1843. on present site of Victoria, 
B C., the first Hudson’s Bay Com- 
pany post on Vancouver Island; 
known for wise administration. 
Douglas, Lloyd Cnsscl (1677-1951), 
author and clergy man, born Colum- 
bia City, Ind.; 1903 ordained Luth- 
eran minister; 1929 began writing 
novels on spiritual regeneration in 
modern living (‘Magnificent Obses- 
sion*; ‘Green Light’; ‘Disputed Pas- 
sage’ ; ‘The Robe’ ; 'Big Fisherman* ) . 
Douglas, Xorman (1665-1952), Eng- 
lish novelist and essayist, born in 
Austria of Scottish ancestry: de- 
voted second 12 years of life to 
music, next 12 to diplomatic sen. ice, 
next 12 to investigations in geology, 
zoology, and archaeology; at 4S be- 
gan to write (‘South Vind’; ‘They 
Vent'; ‘Old Calabria'; ‘Goodbve to 
Vestem Culture’; ‘Looking Back*). 
Douglas, Stephen Arnold (1813-61), 
American statesman D-125 
debates with Lincoln L-251-2, L-248 
Kansas-Xebraska Act K-17 
slavery amendment proposed C-3S3 
Douglas, Villiam Orville (born 1698), 
lawyer and educator, born Maine, 
Minn.; taught law at Columbia 
University 1925-28; at Yale 1928- 
39; chairman Securities and Ex- 
change Commission 1936-39; ap- 
pointed associate justice U. S. Su- 
preme Court 1939. 

Douglas, Alaska, town of se, on 
Douglas Island opposite Juneau; 
pop 699; salmon cannery and iron 
foundry’: map A-135 
Douglas, Arlz, city- in s.e. corner, 
on Mexican border, just n. of Agua 
Prieta, Mexico; pop. 9442; copper 
smelting; maps A-353, U-252 
Douglas, capital of Isle of Man; pop. 

20,283: map B-325 
Douglas, Mount, in s. Montana, just n. 


of Yellowstone Park (11,300 ft.), 
map M-374 

Douglas fir, evergreen tree ( Pseudo - 
tsuga taxifoha ) of pine family, 
sometimes called Douglas spruce. 
Pyramid-shaped crown; leaves 
blue-green, in, to in. long, 
two white bands on underside 
Cones drooping with prominent 
bracts, grow to 3 ^ in. Vood red- 
brown to yellow-brown ; also known 
In lumber trade as larch, fir, Oregon 
pine. Tree named for David Doug- 
las* F-72, pictures F-239c, L-343, 
table V-186& 

spruce budworm control F-239 

Dotigta«;s, Andrew E. (bom 1S67), 
climatologist and astronomer, bora 
Vindsor. Vt- ; director of Steward 
Observatory and professor of as- 
tronomy at University of Arizona 
since 1916; studied prehistoric tree 
rings (‘Climatic Cycles and Tree 
Growth’) 

tree ring records D-152 

Dougin**, Frederick, real name Freder- 
ick Augu°tus Vashington Bailey' 
USIT'MJS). Xegro antislavery ora- 
tor and journalist, born near Easton, 
Md ; once a slave, long chief leader 
of American Negroes 
quoted U-380 

Dougin*. «pruce. Sec in Index Douglas 
fir 

Dougins squirrel S-359& 

Douhet (do'ct), Ouilio (1669-2930), 
Italian general who advocated 
"lightning war’’ (German BUtz- 
7;r»ep) with emphasis upon swift 
and nitlile** u*e of air power to 
crush resistance; author of TI 
Dominio dell’aria* (The Dominion 
of the Air). 

DoulJiobors, Russian religious sect. 
Sec sn Index Dukhobors 

Doul’ton, Sir Ilcnry (1820-97), Eng- 
lish manufacturer, chiefly* instru- 
mental in revival of art pottery-. 

Doumcr (cfo-md*), I’nul (1657—1932), 
13th president of French Third Re- 
public, elected 19S1. assassinated by 
Russian fanatic in May 1932; in 
French politics and statecraft from 
1667; in Chamber of Deputies 26 
years; finance minister under 
Briand. 

Doamergue (ffo-m£rp*), Gaston (1S6^>— 
1937), 12th president of Third Re- 
public of France (1924-31) ; lawyer 
at age of 22; held go\emment posts 
from 1SS5 on; president French 

- Senate 1923-24; retired 1931, but 
recalled to act as prime minister 
Feb. to Nov. 1924. 

Doum palm, or Egyptian doum palm, 
a tree (.Hyphccnc tlicbaica) of the 
palm family’, ratne to Nile region; 
grows 20 to 30 ft.; usually* forked 
with leayes 2 to ft. long; fruit 
oval, yellow-orange with fibrous 
center that tastes like gingerbread, 
hence one common name is ginger- 
bread tree. 

Douro (do'rd), Spanish Duero (go- 
d’ro), river rising in n. Spain and 
flowing w. through Portugal to At- 
lantic; 4S5 jru. : P-378, maps S~3l-, 
E-425 

Douw* Don, or Dow, Gerard (161 p 
SO), Dutch portrait and genre 
painter, pupil of Rembrandt; pic- 
tures finished with painstaking ex- 
actness (‘Woman Sick of the 
Dropsy*; ‘The Evening School ; 
‘Young Mother*). 

Dove, name applied to various pigeons 
P- 25 3—5 , 

length of life, average, ptetograpn 
A-249 


mourning, color picture B-181 
‘Dove and the Ant, The’, fable F-3 
DoreUe, or sea dove, a bird of the 


auk family* A-473 
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American D-134, 136, A-228, 231 
Chinese C-276 

Christmas plays and pageants, 
books about C-300 

comedy, origin of D-129-30, A-400n 
comedy of manners A-400n 
copyright C-476, B-249 
Elizabethan S-123-4: Shakespeare 
S-118-32, D-132 

English D-131-3, 136, E-376&, 37 Sb, 
381-2, 382b 

expressionism D-133, 134 
French D-132, 133, 136: Corneille, 
father of tragedv C-4S5-6; Hugo 
H-441; Molifre’s influence M-332 
Gennan G-85, 86, D-132, 136: Passion 
Plav 0-322, picture 0-323 
Greek D -12 9-31, 136, G-210-11: 

dancing D-14d; forerunner of 
opera 0-388; modern interpreta- 
tion. picture T-113; orchestra 
0-405; tlieatcrs T-110, 112 
Ibsen's influence D-133. 1-3 
Irish 1-234, D-133 
Italian 1-260. P-13G 
Japanese J-313, D-14/. picture .T-320 
medieval D-131— 2. See also in Index 
Miracle play*. Mjsterv pln>s 
melodrama A-400u 
music drama M-464 
naturalism D-133 
pageant P-19a-b, picture P-19a 
production of plays, books about 
H-401 

puppets and marionettes P-439-42, 
piCtUi C3 P-439-40, 442 
religion, relation to D-129, 131, G-210 
Homan L-130. D-131 
Russian R-275, D-137 
Scandinavian S-55, D-137: Bjorn*on 
B-202; Ibsen D-133. 1-3 
Shakespeare S-118-32 
Spanish S-326. 327, D-136 
tragedy A-400».* origin of D-130 
types of drama A-400u~o 
Drama league of America, organiza- 
tion founded 1910 for encourage- 
ment of good plays and promotion 
of drama study. 

Dramatic poetrj , defined P-337 
Drammen (drdm'eu), Xorwaj*. sea- 
port at mouth of Drammen River, 
on arm of Oslo Fjord, pop. 27.297; 
timber, sawmills: mops X-301, 
E-424 

Draper, John William (1B11-S2), 
American scientist, born near Liv- 
erpool, England; helped found med- 
ical school of New York Univer- 
sity; renowned for researches in 
photochemistry, spectrum analysis 
and radiant energy: made portrait 
photography possible through im- 
provements on Daguerre’* pioce**.. 
His sons Henry (1837-«2) and 
John Christopher (1S35-S5). were 
also scientists of note. 

Draper. Ruth (born 1884).monologi*t. 
bom Xew York City, X. Y., grand- 
daughter of Charles a. Dana; in- 
ternational reputation for vivid 
character sketches which *he wrote. 
Draperies. Sec in IjuIct Curtains and 
draneries 

Draught*!. See in Index Checkers 
Drava (drd'j (1) River, German Drau 
(diou), rising in the Txrol, flows 
^e. between Hungary and Yugo- 
slavia. joining Danube River after 
450 mi : maps D-16, B-23, E-425 
Dravld'ian languages, of India 1-57 
Dravldtans, a people of India 1-56—7, 
picture 1-57 

racial classification, c7iar£ R-22 
Drawbridge, a bridge that can be 
partly or wholly raided or lowered 
or moved to one side 
bascule bridge B-306, pictures B-309, 
311 

lift bridge, picture B-307 
medieval castle, picture C-133 
pivot bridge, picture X-115 
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Drawing D-137— 41, pictures D-137— 
4 0d. Sec also in Index Arts; 
Painting 

books about H-399 
cartoon and caricature D-140d 
children's work D-141 
form drawing D-139 
mechanical drawing M-157o— h, pic- 
tures M-157a-7i 

perspective P-160, pictures P-160 
picture books, illustrated L-207-8 
prehistoric D-140, M-64, pictures 
M-63 — 1, D-140, color picture M-67 
**raight lines and optical iIIu*Ion* 
1-43 

Drawing board M-157n— b, picture 
M-157 a 

Drawing Inks 1-150 
Drawing-room comedy A-400U 
Draw loom S-352 

Drnjton. Michael (1563-1631). Eng- 
lish poet woik *cholarl> and \ar- 
led much now *eem* dull but *Po)y- 
Olhion* descriptive poem of Eng- 
land hn* manv beautiful passage*.; 
("The Ballad of Agincourt* *Xlm- 
phidia the Court of Faery') 
‘Dreadnought*, war vessel X-92-3 
Dreams S-199 

ps\ choanalv sit, interprets P-424b 
Dreb'bel, Cornells van ( 1572—1634), 
Dutch Inventor, some of his Inven- 
tions so unusual he gained reputa- 
tion as sorcerer, among them were 
new procet«t- for dvcing wool and 
silk and a compound microscope 
submarine S-43G-7 
Dredge D-141— 3, pictures D-141-2 
gathering *-alt jncturr S-31 
gold G-132, pictures G-133, A-13C, 
D-141. S-174 

oyster dredge 0-439, picture 0-437 
Suez Canal dredge, picture C-108u 
Dred Scott Decision, in V S history 
(1857) D-141, U-349, C-320 
Lmcoln-Douglas debate L-252 
Dreiser, Paul. Sec in Index Dresser. 
Paul 

Dreiser ( drVsir ), Theodore (1871- 
3945), novelist and short-story 
writer, bom Terre Haute. Ind.: 
brother of Paul Dresser; began as 
journalist; did newspaper and 
magazine work in Middle West and 
East; searching psychology and 
frank, sometimes crude, realism: 
A-230b 

Drepannm, Sicily. See in Index Tra- 
pani 

Dresden (drcc'dihi), Germany, city of 
Saxon v; on Elbe River; pop 467.- 
966: D-143, maps G-88, E-416, 424 
Dresden china, or Dresden ware P-397 
Dresden Green, famous diamond, /de- 
fine D-79 

Dress D-144— 51, pictures D-144— 51. 
See also in Index Clothing; Fabrics; 
Garment industry; Sewing; Textiles 
Dresser, or Dreiser, Tnul (1657- 
1911), song writer, born Terre 
Haute. Ind.; brother of Theodore 
Dreiser; known for ‘The Blue and 
the Gray* and ‘On the Banks of the 
Wabash, Far Away*, Indiana state 
song. 

Dressier, Marie, real name Leila 
Koerber (1373-1931), actress, 
born Cobourg, Ontario, Canada; 
joined Joe Weber as comedienne 
190G; won Academy award for role 
in ‘Min and Bill* (1931); starred 
in many motion pictures, including 
‘Tugboat Annie*: picture M-433 
Dressmaking S-l 10-15, pictures S-110- 
15 

patterns, early G-23 
Dreuv (efrit). old town In n.w. France, 
35 ml. s.w. of Paris; pop. 11,528; 
Huguenots defeated here bv Roman 
Catholics under duke of Guise. 
1562; taken by Get mans 1570. 1940. 
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D revet (drit-t*e') t Pierre (1664—1738), 
French engraver D-387 
Drevet, Pierre Imbert (3697—1739), 
French engraver; son and pupil of 
Pierre Drevet; specialized in por- 
trait engraving, often working on 
plates vv’ith his father. 

Drew*. Daniel (1797-1879), capitalist 
and stock speculator bom Carmel. 
X. Y. ; early associate of Jim Fisk 
and Jay Gould; founder of Drew 
Theological Seminary. 

Drew, John ( 1853-1927), actor; son of 
John Drew. Iri*h- American come- 
dian; bom Philadelphia, Pa.; 
among mo^t noteworthy of his 
many brilliant roles were those of 
Pctruchio in ‘The Taming of the 
Shrew*, and Charles Surface in 
‘School for Scandal*. 

Drew* University, at Madison, X.J.; 
founded 18G7 Methodist; arts and 
sciences; graduate school of the- 
ology. 

Drex'el, Antlinny Joseph (1826-93). 
banker, bom Philadelphia. Pa.; 
founder of Drexel Institute of Art 
Science and Industry. Philadelphia, 
son of Francis M Drexel, founder 
of famous Philadelphia banking 
hou*e 

Drexel, Mary Katharine (1556**— 1955), 
Roman CathoMc nun born Phila- 
delphia. Pa.; founded (1889) Sis- 
ters of the Blessed Sacrament for 
Indians and Colored People. 

Drexel Institute «r Technology, at 
Philadelphia, Pa.; founded 2893 
as Drexel Institute of Art. Science, 
and Industry; basic sciences, busi- 
ness administration, engineering, 
home economics, library science. 
Drev fin (rfrc-/ifs') t Alfred (1859- 
1935), French military officer, 
center of the famous Dreyfus case 
which convulsed French political 
life (1894-99); later cleared of 
treason charge, restored to his rank 
(1906), and promoted 
Ciemenceau defend* C-342 
on Devil’s Island G-223 
Zola defends Z-352, C-342 
Dribble, In basketball B-75, picture 
B-75 a 

Dried fruit* and vegetable* F-223-4. 

Sec also in Index Dehydrated food 
Drift, a slow-moving ocean current. 

See in Index Ocean currents 
Drift, glncinl. Sec tn Index Glacial 
drift 

Drift Ice A-328 

limits of at Antarctica, map A-2o9 
Drift mining, for coal C-365, picture 
C-363 _ ODl 

Drift Prairie, in Xorth Dakota X-~81 
Drifts, tunnels in mines M-270 
Drill, a tool T-150, 154 
agricultural implement, Inventea 
A-71 . ^ 

bow drill, pictograph T-151, picture 
F-73 

diamond, In rock boring M-268, pic- 
ture D-81 

petroleum well P-171, diagram P-171, 
pictures P-172 
pneumatic P-328-9 
Drill, a West African baboon B-- 
Drlll, marine snail 
oyster drill 0-438, S-204 
Drill, or drilling, a stout, tw’illed cot- 
ton material used for army uni- 
form*. hunting and work clothe* 
Khaki-colored drill Is called khaKi. 
Drill press, a machine tool T-153, 151 
Drinkwater, John (1882— 1937). Eng- 
lish poet, dramatist, and critic; 
was one of the promoters of the 
Pilgrim Players (later the Birming- 
ham Repertory Theatre) and man- 
aged and produced for them (‘Abra- 
ham Lincoln*. ‘Oliver Cromwell . 
plays; *Xew* Poems’; ‘The Pilgrim 
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ences, divinity, law, medicine. engi- 
neering; open to women; fine li- 
brary and manuscripts: U-404 

Dubois (tf«-bir«'), Clement Franrols 
Theodore (1637-1921), French or- 
ganist and composer. 

Dubois, Engine (lS5£— 1941), Dutch 
anatomist and surgeon , on Java dls- 
co\ered bones of Pithecanthropus 
crcctns. M-69 

Du Bob, Guy Dene (born 1884), 
artjst and writer on art, born 
Brooklyn, X Y.; of Creole ancestry; 
landscape and figure compositions; 
fine technical skill. 

Dubois, I’aul (1829-1905), French 
sculptor and painter, his greatest 
work, in Renaissance spirit, is tomb 
of General Lnmoricitre at Nantes; 
also noteworthy are statues of Joan 
of Arc at Heims and Montmorency 
at Chantilly; painted only portraits. 

Du Unis (dp 6ois'), William Edward 
Burglinrdt (born 1SGS), Negro 
writer, born Great Barrington, 
Mass.; at Atlanta University as 
professor economics and history 
1890-1910 and chairman depart- 
ment of sociology 1932—14; di- 
rector publications National As- 
sociation for Advancement of 
Colored People and editor of the 
Crisis 1910-32; primarily a propa- 
gandist for equal rights and educa- 
tion (‘The Souls of Black Folk*; 
'The Dark Princess'; ‘The World 
and Africa'). 

DuBols (d» bum'), William Pt*ne (bom 
191G) , author-illustrator of chil- 
dren’s books, born Nutley, N. J., 
son of Guy F$ne du Bols; boyhood 
in France; served In U. S. Army 
In World War II; awarded 1948 
Newbery medal for his story ‘The 
Twenty-one Balloons’; other books 
he WTOte and illustrated. ‘Flying 
Locomotive*; ‘The Great Geppy’; 
‘Bear Party*. He illustrated ‘The 
Mousewife* by Burner Gulden 

Du BoU (dn hois’). Pa., industrial city 
60 mi. n.e. of Pittsburgh, in coal 
and fire-clay-mining region; pop. 
11,497; brick and tile, sill;, metal 
products: map P-132 

Dubos, Bene J, (born 1901), American 
pathologist, bom France; research- 
ist, Rockefeller Institute, 1927—42; 
professor. Harvard Medical School, 
after 1942 
tyrothricin A-208 

Bu Bridge, Lee Alvin (bom 1901), 
educator and physicist, bora Terre 
Haute, Ind.; chairman physics de- 
partment University of Rochester 
1934-46; director radiation labora- 
tory Massachusetts Institute of 
Technology 1940-45; president 
California Institute of Technology 
since 19 46. 

Dubrovnik Ulu'brov-nel :) , Italian Rn- 
gusa <ra~«7y'~d). Yugoslavia, Adri- 
atic port of Dalmatia, 38 mi. n.w. 
of Kotor; pop. 19,063; large medie- 
val commerce; center of Serbian 
culture 15th to 17th centuries: maps 
E-416, 425 

Bubo, clubhouse in New Guinea X-142 

Dubuque (du-bitl:'), Julien (1762- 
1810). Canadian trader, first white 
settler of Iowa; in 1788 secured 
permission from Fox Indians to 
work lead mines on Towa side of 
Mississippi River; put old Indians 
and squaws to work in mines; died 
bankrupt; burled by Indians with 
honors given a chief: 1-221 

Dubuque (dy-bu7:'L Iow*a, city on 
Mississippi River; pop. 49,671; 
important wholesale and jobbing 
trade; woodworking, meat-packing 
and plumbing plants, shipbuilding 
yards; farm machinery; lead and 


zinc mining nearby; University of 
Dubuque: 1-219, maps 1-215, U-253 
bridge. See in Index Bridge, table 
Dubuque. University of, tit Dubuque, 
Iowa: Presbyterian* founded 1852; 
college and theological seminary. 
Dnrat (duk'dt), a gold coin formerly 
u c ed in various countries of Eu- 
rope. still u e ed by Netherlands and 
other countries for foreign trade; 
historical value about S3 90, silver 
ducat worth about half this; first 
corned by Roger II of Sicily about 
1150, coined by Venice, w'here it be- 
came known as zccchino (‘'sequin'*). 
Duccio <11 Buonlnsegnn ( dqVchO dd 
b#?-<5»*tu-a«u't/d) (about 1260- 
1320). Italian painter, bom Siena; 
founder of Sienese school of paint- 
ing. influenced by Byzantine art. 
His great nltarpiecc painted for tho 
Siena Cathedral is still preserved. 
Dnce {do* chi), II, head of Italian 
fascist government F-44 
Mussolini M-474 

Du ClmiUit ( dti s/rn-jm'). Paul Bellonl 
(1835—1903), French-Amcrlcan ex- 
plorer. first white man to make sci- 
entific observation* of the gorilla 
and African Pygmies; wrote ‘Ex- 
ploration* and Adventures in Equa- 
torial Africa*. 

Duchamp (dtt-shan'), Marcel (born 
1867). French painter, brother 
of Raymond Duchamp-Villon ; 
achieved fame with 'Nude Descend- 
ing the Stairs*, a cubistic painting; 
later work surrealistic. 
Duchamp-Villon (du-s7mii'-re-t/6»V), 
Raymond (1876-1918), French 
architect and sculptor, brother of 
Marcel Duchamp; early work In- 
fluenced by Rodin: kVer identified 
with cubists and futurists; killed bv 
poison gas in World War I: S-83 
bronze horse, picture S-82 
DuchG (<f»-*7id') f Andrew (17097-C2), 
potter, born Philadelphia, Pa. P-399 
Dnche, Jacob (17337-98), Anglican 
clergyman, bom Philadelphia, Pa.; 
chaplain First Continental Con- 
gress, later turned Loyalist and 
went to England 1777; returned to 
Philadephla 1792: picture U-371 
Duchesne (.du-shdn*), Philippine Rove, 
Venerable (1769-1852), a nun of the 
Society of the Sacred Heart, bom 
Grenoble, France; in 1816 she came 
to U. S. and founded the first Ameri- 
can house of the society, at St. 
Charles, Mo.; founded several other 
American houses. 

Duchesne College, at Omaha, Neb.; Ro- 
man Catholic; for women; founded 
1920; arts and sciences. 

Duchess, wife or widow of a duke, 
also a woman ruler of a duchy. 
Duchess Ince, Belgian, picture 1^79 
Duck D-158-62, pictures D-158-62 
classification D-159, 162 
diving record B-156 
foot, picture F-225 

hunting wild ducks, pictures H-451a 
incubation period B-174 
mallard D-158, 159, 162, pictures 
D-158, 159, 161, N-55, color picture 
B-180: egg, color picture E-268a; 
trap, picture B-192 
molting D-159 

pets, care of P-1 82^ picture P-182 
sinks^in chemically treated water 

speed in flight D-158, B-156 
trap, pictuie B-192 
Duck, also called sailcloth, a closely 
woven, stiff, durable cotton fabric; 
for sails and men's clothing. 
DuckbiD, a type of early shoe S-163, 
picture S-162 
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egg-laying mamma! D-162— 3, M-62, 
picture D-162 
food In captivity Z-357 
foot, picture F-225 

Duck-billed dinosaurs R-114, picture 
R-115 

Duck hawk, or peregrine falcon H-292, 
293, picture F-14 
speed B-156, picture F-14 
Ducking, in boxing B-270 
Ducking stool P-415 
Dark pins, a howling game B- 266 
Docks Unlimited, a wildlife conserva- 
tion group D-161 

Duckweed, a «temlc*s water plant 
W-67, color picture P-286 
Duct, of body gland G-118 
Durtil'Ity, capacity for being drawn 
thin as in wire, without breaking 
or shortening W-161 
cohesive forces explain M-142c 
gold G-134 
platinum P-315 
silver S-188 
tungsten T-206 

Ductlcv«i glands. See in Index Endo- 
crine glands 
Dude ranches C-155 

Dndrvant, Baroness. See ill Index 
Sand, George 

Dud'Iey, Guildford (died 1554), hus- 
band of Lady Jane Grey, executed 
for part in plot against Queen 
Mary G-215 

Dudley , John. See in Index Nor- 
thumberland, duke of 
Dudley, Joseph (1647-1720), son of 
Thomas Dudley; president of Mas- 
sachusetts council 1GS4— 86; gov- 
ernor 1702-15; "he had as many 
virtues as can consist with so great 
a thirst for honor and power.'* 
Dudley, Robert. See in Index Lei- 
cester, Robert Dudley, earl of 
Dudley, Thoron* (1570—1653), leader 
in colonial Massachusetts; father 
of Joseph Dudley; next to Winthrop 
was most influential in colony; be- 
tween 1629 and 1653 was deputy gov- 
ernor for 14 years governor for 4; 
one of founders of Cambridge, Mass. 
Dudley, England, city in Worcester- 
shire. 6 mi. n.w. of Birmingham 
in Black Country; pop- 62,536; 
coal and iron mining; iron and brass 
products: map B-325 
Dudok. Willem M. (born 1684), Dutch 
architect, powerful influence in de- 
velopment of modern architecture 
In the Netherlands; the severe 
geometrical units in his industrial 
and municipal buildings suggest 
cubistic principles. 

Du'el S-484-5, U-375, 380 
Burr-Hamllton B-363 
Clay-Randolph C-341 
Decatur-Barron D-28 
Duero, river. Sec in Index Douro 
Duessa ( d u-is’a ) , a witch in Edmund 
Spenser’s 'Faerie Queene’ who, in 
the guise of Fidessa, holds the Red 
Cross Knight in her power until he 
Is rescued by Arthur. 

Du Fay, Chnrles-FmncoJs de CIsternay 
(1696-1739). French physicist; dis- 
covered positive and negative elec- 
tricity: E-307 , ^ . 

Dufay (dti-fe’). Guillaume (about 
1400-1474), Flemish composer, re- 
garded as one of the founders of 
artistic counterpoint. 

DufT, Alexander (1606—78), Scottish 
missionary*, born Perthshire, Scot- 
land; In 1829 became first Churcn 
of Scotland missionary to India; 
in 1830 established at Calcutta a 
mission school which combined re- 
ligion with western learning; helped 
found University of Calcutta. 
Dnf'ferln and A'va, Frederick Tem- 
ple Blackwood, first marquis of 
(182G— 1902) , British diplomat, gov- 
ernor genera! of Canada 1872—78. 


Duckbill, or platypus (plaPi-pus) , an 
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Duncan (died 1040), Scottish king 
murdered by Macbeth. Shakespeare 
based his version of 'Macbeth' on 
Holinshed, who pictured Duncan as 
kind and honorable, but earlier 
historians disagree with this. 
Duncan, Donald Bradley (born 1896), 
IT S. Navy officer, born Alpena, 
Mich.; commissioned ensign 1917; 
became 4-star admiral 1951; vice 
chief of naval operations 1951-. 
Dnncnn, Isadora (lgTS— 1927). dancer, 
bom San Francisco, Calif.: debut 
in New York City 1835; established 
schools at Berlin. Pari 11 , Moscow, 
and New York City; killed by auto- 
mobile accident at Nice. France 
( ‘My Life* ; ‘The Art of the Dance’ ) : 
t>-14j, f* picture D-14C 
Duncan. Okla.. city 72 mi. s w. of 
Oklahoma City; pop. 15,325. oil- 
well servicing; refinery; map 0-370 
•Punclad, The*, satiric poem by Alex- 
ander Pope P-369, E-378a 
Dundee*. Scotland, seaport on Firth 
of Tay. 30 ml. ne. of Edinburgh; 
pop. 177,333; chief linen and jute 
manufactures in Great Britain; 
marmalade and shipbuilding; has 
three churches (Town Churches) 
under one roof: map B-324 
Dundrear'y, Lord, caricature of a 
British nobleman in Tom Taylor's 
comedy 'Our American Cousin'; 
made famous by Edward A. Soth- 
ern; revived by his son, Eduard 
H, Sothera ; at a performance of this 
play Lincoln wa« shot. 

Dune, f>and S-38, picture G-184, color 
picture S-37 

Groat Sand Dunes National Monu- 
ment N-35, map N-18 
Indiana 1-71, picture 1-83: Indiana 
Dunes State Park N-38c, picture 
1-83 

Michigan M-220 

Sahara S-15, pictures S-15, E-270 
wandering dunes, fixing S-38 
Dunedin (diin-C’din) , New Zealand, 
important seaport on s.e. coast of 
South Island; pop. 95,457, with 
suburbs; woolen manufactures, gold 
mining; Otago University: N-228, 
maps N-228, P-16, fnsef A-4B9 
Dune-Duellers M-342 
Dunfermline, Scotland, in county of 
Fife, 16 ini. n.w. of Edinburgh; 
pop. 44,710; damask table linen; 
birthplace of Charles I and Andrew 
Carnegie; burial place of Robert 
Bruce: map B-324 

Dung beetle, or tumblebug B-106, 
pictures B-103, 105 
Dungeness crab C-505 
Dungeon, of castle C-134 
Dunham, Bertha Mabel (born 16S1), 
Canadian author and librarian, born 
near Harriston, Ontario; won 
Canadian Book of the Year for 
Children award 1948 for ‘Krirtli’s 
Trees’, a story 0 f a Mennonite boy; 
books for adults include 'Toward 
Sodom’; ’Trail of the King's Men*; 
'Grand River’; 'Trail of the Cones- 
toga*. 

Dunite, an igneous rock M-266 
Danker**, or Dunk'ariU, name com- 
monly given to the German Bap- 
tist Brethren, the oldest body being 
the Church of the Brethren (Con- 
serxative Bunkers) ; originated in 
Germany m early 18th century but 
leaders soon moved to U.S.; prac- 
tices similar to those of Quakers and 
Mennonites; advocate baptism by 
immersion, nonresistance, plain at- 
tire; refuse to take oaths 
Pennsylvania P-138 
Sauer, a leader P-13D 
Dun’JLirk (French Dunkerque), 
France, seaport on the Strait of 
Dover; pop. 9S69: D-164, maps 
B-llX, E-424-5, picture D-164 


World War II D-164, W-250, picture 
W-245 

Dunkirk, N.Y.. commercial city 37 
ml. s.v. of Buffalo on Lake Erie 
in heart of grape belt and lumber 
industry; pop. 18.007, fine harbor 
and extensive lake trade , locomo* 
ti\es, steel: map X-204 
Dun Bnoghalre (dun Ic’rc). formerly 
Kingstown, Ireland, seaport and 
watering place on s shore of Dub- 
lin Bay. 7 mi. se. of Dublin, pop. 
47,920' mep B-325 

Dunlap, lYllIInm (1766-1839), play- 
wright, painter, and author, horn 
Perth Amboy, N. J : first profes- 
sional dramatist of l?. S . helped 
found National Academy of Design ; 
wrote histories of theater and arts 
of design in V S. 

Dunlin, shore bird of family . c coJo- 
pacidac ; the dunlin ( Cahdns aU 
ptnG ) is about 7 inches long . ranges 
from Iceland British Pies arctic 
Europe and Siberia s. to Africa and 
India. S-209 

Dunlop, John Do> d (1510-2921). 
Scottish in\entor and veterinary' 
surgeon of Belfast. Ireland; In- 
vented pneumatic bicycle tire; 
wrote ‘History of the Pneumatic 
Tyre*. 

Dunlop, William (1792-1548). Cana- 
dian author, soldier physician l>'»rn 
Greenock. Scotland. served in Can- 
ada in War of 1612. in 162 G joined 
John Galt and helped to settle the 
Huron district for Canada Company, 
Dtmmore', John Murmy, earl of 
(1732-1809), English colonial ad- 
ministrator. go\ernor of New York 
1770; governor of Virginia 1771- 
76; governor of Bahamas 1787-96 
Lord Dunmore*s War S-10B, B-251 
Dunmoro, Pa, industrial borough 2 
mi. e. of Scranton; pop. 20,305 ; 
in anthracite-mining district; brick, 
stone, and silk interests: map P-133 
Dunne (cfirn). ITnley Peter (1667- 
1936). journalist and humorist, 
born Chicago; famous for creation 
of "Mr. Dooley" (*Mr. Dooley In 
Peace and in War*; 'Mr, Dooley’s 
Philosophy*). 

Dunning, John liny (bom 1907). nu- 
clear physicist, bom Shelby, Neb.; 
with Columbia University from 
1929 (professor from 1946) ; pioneer 
in neutron research; a leader in de- 
veropingatomic bomb; split uranium 
atom at Columbia University 2 939; 
experimented with separation of 
U-235 by diffusion method. 

Dun River, In England. See in Index 
Don River 

Dunsa'njr, Eduard Plunkett, Baron 
(born 1878), Irish story writer, 
dramatLt, and poet, born London; 
fantastic and imaginative work 
(‘Plays of Gods and Men’; 'Plays 
of Near and Far’; ’patches of Sun- 
light', autobiography ; ’The Book 
of Wonder’, short stories; ’Guer- 
rilla*, novel): E-382& 

Dunsmore, John Ward (1656-1945), 
artist, born near Cincinnati, Ohio; 
known for historical subjects; work 
represented In National Acndemv 
of Design, New York City, and Art 
Museum. Cincinnati. Ohio 
signing of Indian treaty, painting, 
picture A-198 

Dmismuir. James (1851-1920), Cana- 
dian statesman and capitalist; 
prime minister of British Columbia 
and president of the council 1900- 
1902; lieutenant governor of British 
Columbia 1906-9. 

Dans ^eo'fus. John (12G57-130S), 
Scottish theologian and philoso- 
pher, one of the greatest of the 
scholastics; as destructive a critic 
as Thomas Aquinas was construc- 


tive; his followers became bigoted 
opponent*- of the New Learning; 
so the name Of the learned "subtle 
doctor*’ came to mean a blockhead, 
or "dunce" 

Scholasticism P-204 
Dunstable, John (about 1370—1453), 
English musician, one of earliest 
composers, to use counterpoint. 
Dun'Mnn, Saint (9097-985), abbot of 
Glastonbury, archbishop of Can- 
terbury. and adviser to king 4 * Ed- 
mund ’ I and Edgar of England; 
first of a long line of English eccle- 
siastical statesmen; festival May ID. 
1 Mjiu\ooiI> Industrial Institute, at 
Minneapolis Minn ; nonprofit en- 
dowed trade school; established 
191 1. 

Duodrc’lmnl cj-stcm of counting 
X-312fl-2> 

Piifide'mjra, the fir<t portion of the 
small intestine H-426, S-401, D-91&, 
color picture P-242, diagrams D-92, 
S-400, H-425 

Duumo, Italian word for cathedral. 

Sec in Index Cathedral 
Duplelac (<Jti-plcK3 f ) , Joseph Franco!*, 
Marquis (1697-1761), greatest 
French governor in India, but failed 
to maintain French rule there; re- 
called to France (1754) and died 
In obscurity and want: S-107, 1-68 
Duplex telegraphy T-39 
Duplicating Ink** 1-151 
Duplicating machine, appliance for 
making multiple copies of typewrit- 
ten or handwritten pages See in 
Index Addres'-ograph : Mimeo- 

graph; Multigraph 
Dn Pont de Ncmoar** (di? pon~ du 
ml-mor*). Pierre Samuel (1739- 
1817), French statesman and econ- 
omist; imprisoned and property 
confiscated in French Revolution; 
emigrated to U. S. 

Du Font family, descendants of Pierre 
Samuel du Pont de Nemours- this 
son*; dropped the "de Nemours"); 
settled in the state of Delaware; 
one son, Eleiithere 1 rente <177 1—' 
1834) established the famous pow- 
der works-. E. I. du Pont de Nemours 
Sc Co. (Thomas) Coleman du Tont 
(1SC3-1930), president of the com- 
pany 1902-15; U. S. senator 1921-22 
and 1925-25. I’lerre Samuel dn l’ont 
(1870-1954), president of the com- 
pany 1915-19. IrSnee du Font 
(born 1876), president of the com- 
pany 1919-2G. Laramot du Pont 
(1660-1952), president of the com- 
pany 1926-40, chairman of the 
board 1940-48: W-143, D-5S, 59 
Du Tout highway D-47 
Dupre ( du-prfi ) , Jule*« (1812-89). 
French landscape painter, a mem- 
ber of the Barbizon School. 

Dupre, Marcel (born 168 G), French 
organist, born Rouen. France; bril- 
liant record, Paris Conservatoire; 
phenomenal memory and improvi- 
sations brought him wide acclaim; 
toured U. S. 194S. 

Dupree, holds Benjamin (born W-o), 
anthropologist, born Greenville, 
X. C.: M-70 

Duquesne (dfi-kdu*). Pa., iron_ anu 
steel manufacturing city 10 mi. s.e. 
of Pittsburgh on Monongahela 
River; pop. 17,620: map, inset P-13- 
Duquesne Unix er*dty, at Pittsburgh 
Pa.; Roman Catholic; founded 
1878; arts and sciences, business 
administration, education, law, mu- 
sic, nursing, pharmacy; graduate 
school. 

Dnquesnoy (dfi-fccrt-tc5*), Francois 
(1594-1644), Flemish sculptor; 
particularly skilled in portrayal 01 
children in Ivory, terra cotta, 
bronze, and marble. „ 

Dnral'umln, alloy of aluminum A-1B* 
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New York A-198-202, N-213, pic- 
tures A-198-202 
Penns} lvama P-138 
Dutch language mid lltcratnrc N-120 
Dntclininn’*-hreer1ic*. a c nring wild 
flower ( Diccntra cucuUana) of the 
n. and e. U.S : named from shape of 
cream-colored blossoms, which clus- 
ter from stalks srwlmr directly 
from root: color picture F-171 
Du tch man’s -pipe, or pipe % Inc, a climb- 
ing: *=hrub (Ariitolochla macro- 
phi/lla) of birtliwort family; alter- 
nate heart-shaped leaves and 

brownish purple, pipe-shaped 

flowers. 

Dutch metal, a malleable alloy of 11 
parts copper and 2 parts zinc, used 
as imitation gold leaf. 

Dutch Netherlands, or United Prov- 
inces N-121. For history, see in In- 
dex Netherlands 

Dutch New Guinea, or Netherlands 
New Guinea, w half of New Guinea, 
area 150.375 sq. ml ; pop about 
1,000 000; can Hollandia: X-143, 
maps E-203, P-16 

Dutch Reformed church. Sec fn Index 
Reformed churches 
Dutch West India Company, estab- 
lished 1G21 with monopoly of trade 
on American and African coasts 
N-213 
flag F-130C 

New Amsterdam settled N-213, 
A-193 

Peter Ftuy\e«*ant P-434 
Dutch West Indies. See in Index 
Netherlands West Indies 
Duty (customs) T-16. Sec also in 
Index Tariff 

Dunn, Olav (1S7G-1939), Norwegian 
novelist, born Fo«naes Inland. Nor- 
way; taught In folk schools; 'The 
People of Juvik’. a MX-volume 
cycle, traces history of a Norwegian 
peasant family from beginning of 
19th century to the present; written 
In peasant dialect. 

Duval (rfu-tdD, Claude (1G43-70), 
French highwayman in England; 
famous for daring and politeness; 
robbed “gentlemen of their purses 
and ladies of their hearts”; hanged 
at Tyburn. 

Duveneck (du'vS-ncI:), Frank (1818- 
19191, pamter, etcher, and sculptor, 
born Covington, Ivy.; studied at 
Munich. Germany; taught at Cin- 
cinnati (Ohio) Art Academy, work 
bold and tigorou*. 

Duvet} n, dmetlne, or dnve*yne (did- 
vS-t€n), a soft fabric with a twill 
weave and \elvcty nap; originally 
made from woolen yarns, now' from 
combinations of wool, spun silk, 
rayon, and cotton. 

Da Yigueautl (cl it reu-yc), Vincent 
(born 1901). biochemist, born Chi- 
cago, 111.; head of biochemistry 
dent school of medicine, George 
Washington University, 1932-38; 
head of biochemistry dent . medical 
college, Cornell University, since 
1938; supervised experiments that 
produced synthetic penicillin 1946 
vitamin H V-498 

Dnvolsin (du-vica-zan), Roger (An- 
toine) (born 1904), American au- 
thor-illustrator of children’s books, 
born Geneva. Switzerland; came to 
U. S. 1927 as textile designer; 
awarded 1948 Caldecott medal for 
his illustrations in Alvin Tresselt’s 
story *White Snow, Bright Snow*; 
•wrote and illustrated 'And There 
Was America’. ‘They Put Out to 
Sea’, and ‘Easter Treat’. 

DuVbarj , Mass., old town on Massa- 
chusetts Bay. 30 mi. s e of Bos- 
ton; pop. of township 31 G7; settled 
by Miles Standish, William Brew- 


Key: cape, at, far, fast, what, ffjU; 


Eter. and John Alden In 1G31 : S-3GB, 
map M-133 

Standish house, picture P-32G 
Dvina (t/rt-urt') Kiier, German Pfinn 
( dtdna ) aI*»o called ll extern Dvina 
Rhcr, about G30 mi. long rises in 
Valdai Hills, w. Russia, flow's s w. 
and then turns n w before crowing 
Lat\ia to Gulf of Riga: maps 
R-2G6, 259 

Dvina Khcr, Northern, Russia. See til 
Index Northern Dtina River 
Dvlnsk, Latvia Sec in Index Daugav- 
pils 

Dvorak (diOr’xhu?:) , Antonin (1841— 
190 0. Bohemian musical composer 
and conductor: son of innkeeper: 
first placed \io!In for village danc- 
ers. suffered privation during fir c t 
years as composer in V S a* direc- 
tor of the New York National Con- 
senatory 1 >*92-95, widely noted for 
use of Slat ic Negro and Indian 
folk melodies (‘Now World Sym- 
phony , 'Stabat Mater 'Requiem 
Mn«s ‘Humoresque ) M-4C& 

Dwarf, dinflnutite being H-423, pic- 
tuic M-238a. Sec also fn Index 
P} ffmj 

folklore (fairies) F-ll 
Lilliputians in 'Gulliver’s Travels’ 
G-229, S-470 

Tom Thumb B-57, Sec alio in Index 
T<»m Thumb 

Dwarf gou rami, a fish A-281 
Dwarf chinquapin (thing’l:a-pin ). or 
fchln oak C-287 

Dwarf cornel. See in Index Bunch- 
berrv 

Dwarf stimne, or fiameleaf sumac 
S-449 

Dwellings. Sec in Index Architecture; 
Shelter 

Dwiggltm, William Addison (born 
18^0) typographer, book designer 
and illustrator, born Martinsville, 
Ohio; known for the skill with 
which he combines type and hand- 
drawn designs; considered on« 
of leaders in raiding artistic stand- 
ards of adtertising in U.S. (‘Lay- 
out in Advertising’; ’Form Letters 
— Illustrator to Author’) 

'The Purloined Letter’, picture 
A -226c 

Dwight, John (1G37 or 1610-1703), 
English potter; birthplace probably 
Oxfordshire, England: P-39Gb 
Dwight. Jonathan (1658-1929). orni- 
thologist. born New' York City; as- 
sistant surgeon, department larvn- 
gology, Vanderbilt Clinic, 1694- 
1904; president Linnaean Societv 
21 years; was also president of 
the American Ornithologists’ Union 
('Gulls of the World’: ‘Plumages 
and Molts of the Passerine Birds 
of New* York’; *A Study of the 
Scoters of the World'). 

Dw Ight, Theodore William (1822-92), 
jurist and educator, born Catskill. 
N.Y.; famous law teacher and 
founder of law school at Columbia 
University: writer on law subjects; 
active in political and social (chiefly 
prison) reform. 

Dwight, Timothy (1752-1817), clergy- 
man and educator, born Northamp- 
ton, Mass.; president Tale College 
1795—1817; able teacher and w’riter 
on religion and politics. 

Dwight, Timothy (1828-1916), clergy- 
man and educator, bom Norwich, 
Conn.: grandson of above; president 
Yale College 1S8G-99 ; member of 
American committee for the revision 
of the English Bible 1S73-85. 

Denies (dV riles), wild tribes found in 
Borneo B-254 

Djce, William (1806-64), British 
painter, associated with Pre-Raph- 
aelite school. 

Djck, Christopher van (17th century). 


yet, fern, there; fee, bit; row, won, for. 


Dutch type designer: types are con- 
sidered more beautiful than Gara- 
mond’s but historically not so im- 
portant, because they introduced 
no new influence' T-230 
Dye-Dee Diby, a doll D-122 
Djer, Mary (died 1GG0’, Quaker mar- 
tyr; emigrated about 3635 from 
England to Massachusetts colony; 
driven out becau c e of her sympathy 
with the tolerant religious views of 
Anne Hutchinson; became a 
Quaker and persisted In returning 
to Ma** c achu«etts despite two de- 
crees of banishment; was finally 
condemned by Governor Endicott 
to be hanged on Boston Common. 

Dj ershurg, Tenn. city in n. w\, 18 mi. 
c of Mississippi Ri\er; pop, 10,885; 
cotton woolen and other textile 
mills; lumber, brick; map T-66 
D} c 4 * and dicing D-165— 6 
aniline D-1GG, C-371, N-241 
antiseptics A-2GG 
coal tar C-370. 371 
cochineal C-373 
dyeing cloth F-9, D-I65-G 
indigo 1-113 
inks 1-150 
logwood L-296 

molybdenum compounds M-335 
mordants D-165, A-181 
tamarind T-9 

toad secretion u*ed for dyeing par- 
rots T-141 
wood stains P-41 

Djewoml. Sec t» Index Brazilwood 
'Djing Gaul*, or *D>insr G la ilia tor’, 
famous Greek statue G-206 
Dyke. See tu Index Dike 
Dykhfnti. Mount, in central Caucasus. 

•Src in Index Dikh-Tau 
Pjkstra, Clarence Addison (1683- 
1950), educator and public official, 
born Cleveland. Ohio; city manager 
Cincinnati, Ohio. 1930-37; president 
University of Wisconsin 1937—14; 
director of Selective Service (Army 
draft) 1910-41. chairman Defense 
Mediation Board 19 Jl: provost of 
University of California at Los 
Angeles after Nov. 1944. 

•B.mti cl lurch rilt\ by Kipling K-50 
Dynamic brake. In streetcars B-285 
Dynamic psychology P-424 &~5 
Dynamics, mechanics of matter in 
motion M-l GO-2, pictures M-160-2, 
See also in Index Mechanics 
P} mimic speaker, in radio R-40 
superheterodyne connection, diagram 
R-39 

Dy'nnmlte D-166 
piles driven by E-458 
Dynamite tree. Sec in Index Sandbox 
tree 

Dj immo, an electric generator 
E-290-2, Sec also in Index Elec- 
tric generator 

Dyne, a force which accelerates a 
mass of one gram one centimeter 
a second e\ery second. 

D'Voinillc College, at Buffalo, N. Y.; 
for women; Roman Catholic; 
founded 3 90S: arts and sciences, 
business, music, nursing. 
Dys* e nter>, intestinal disease accom- 
panied by fever and loss of bloou 
amoebic dysentery A-237 
bacillarj* dysentery’ V-433& 
bacteria carried by flies F-188 
Dysprosium, a rare chemical element, 
never Isolated fn the free state, 
tables P-151, C-214 
Dyuslmmhe, Russia. Sec in Jitac 
Stalinabad . , 

Dzhugashvili, Iosif Vissarionovich# 
real name of Joseph Stalin £-360 
Dznngarinn {dzung-fjer’i-dn) Gate, 
Asia, natural passageway (eleva- 
tion I960 ft.) between Tien fcnan 
and Altai Mountains; historic cara- 
van route connecting Sinkiang ana 
w. Turkestan: map R-259 
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Olr i mtir T probably started in Egyptian writing as a picture of a man with 
arms upraised (i) To the Egyptians inis picture meant joy or rejoice Soon 
after 21x10 n c. a Semitic people called the Seirites adopted it as an alphabetic sign 
for a sound like our h in hay They did this undoubtedly because their word for 
a cry of joy « is hal'd (as in hallelujah joy in the Lord ) and the little man 
made i good sign for the h sound at the beginning of the word 

1 lie Sciritic letter (i) was like the Egyptian picture but the Canaamtes and 
the I'hocmrians simplified this sign to a group of strokes suited to writing from 
rt"ht to left (s) In Hebrew the sign was called heft and other Semitic names were 
similar 

\\ hen the eastern or Ionic Greeks learned to write from the Phoenicians 
they eliij not Hint a sign for h But they needed a sign for the vowel e and it is 
easy to sec whv they thought of using the Semitic sign for h If the forceful h 
sound is omitted Irom the beginning of heh the sound eh remains and this is 
the short sound of the vowel e __ ,, , 

1 |, c Gnrcks therefore adopted the hallel sign for their short e They called 
the letter rhulon They also turned it around (4) for greater ease in writing from 
left to fight The Romans adopted this sign lor the Latin capital E and from 

1-3 The* *handw mmg of Graeco-Roman times changed the letter to a more 
nmcklv written form ( 3 ) and from this we got our punted and handwritten e 
q Notf -For the non »> ow al P habtl ' c wnl,n ’ be S an and de ' elo P ed ,ee ,he 
article, Alphabet Writing 
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EARTH 


EASTERN 


scientific estimate, diagram E-192 
coldest place A-413, C-350 
core and crust E-172— 4, G-53-G, 
diagrams E-173, G-53— 6, C-215: 
movements of crust E-185-6; 
‘‘spheres" E-193; temperature 
E-174, diagrams V-518 
density E-193. G-53 
diameter E-192, diagram E-172 
eccentricity P-2S5 
ecliptic line, diagram A -4 3 9 
end of. predictions E-194-5 
equinox and solstice E-390, A-433, 
diagrams A-327, A-432— 3, 435, 439, 
441 

erosion. See in Index Erosion 
gravitation G -170-3, pictures 

G-171-2 

Greek mythology U— 105 
heat from, for heating houses H-326, 
picture 11-325 

hottest place, in Libyan Desert C-350 
iso®ta®v. theory of E-193, 0-54 
land ami water area 0-328, tabic 
E-180 

latitude and longitude L-132-5, 
L-311— 13, diagrams L-132— 4, pic- 
tures L-312— 13, tabic L-135 
magnetivm E-194, M-42 
map making M-84-916, maps M-8G— 
8, 90—1, 91/;. pictures M-84— 5, 89, 
tabic M-91« 

mass E-192— 3, diagrams E-172, 194 
moon, distance from M-382 
moon revolve® around M-387-8 
movements. See below, subheads 
precession; rc\oIutioii: rotation 
natural region® W-201-2, tabic W-202 
orbit E-191, A-432, 433. diagrams 
A-432, 437. P-282 

origin E-177-8. G-49: dust-cloud hy- 
pothesis E-178, P-285; nebular 

hypothesis X-107, E-177. P-285; 
Planetesimal theory E-177; tidal 
theory P-285 

population P-370-4, graphs P-371-3, 
map P-371 
power from P-403 

precession of equinoxes, diagrams 
A-441 

revolution A-432, E-175, diagram 
E-175: Aristarchus’ idea®, picture 
A -428 ; proof of. picture A-442 
rotation E-175, A-429. 432, diagrams 
A-427, 435, E-175: Copernicus 

proved C-472; Galileo’s views G-5; 
ocean currents influenced 0-335; 
position of stars* affected A-429-31, 
S-371; proof of E-192, pfr/mr 
E-191; wind deflected by, dia- 
grams W-152 

season®, cause of 55-91, A-432-3 
E-175-6, diagram E-175 
shape E-192 

ancient ideas of A-187, E-191 
climate affected by curved surface 
C-348-9, diagram C- 349 
Pythagorean teachings P-448 
sphericity: confirmed by Magellan’s 
voyage M-31-2; l»y rocket photo- 
graph®. picture E-179; bv stra- 
tosphere flight, picture ' B-35; 
other proofs E-174-5 
size E-174, 172, diagram E-172: com- 
pared with other planets, diagram 
P-283; compared with the moon 
M-382; compared with the sun, 
2 )icturc S-451 

solar system includes P-281-5 
speed through space, diagram E-172 
"spheres," or shells E-193, diagram 
A-455 

stars, relation to A-429-31 
sun: dependence on S-450; distance 
from S-450, diagram P-282, tables 
P-283, S-452 

surveying, geodetic S-457, 458 
tides T-129-31, jnefures T-130— 1 
warping and faulting of crust 
E-1S5-6 

water and land area 0-328, table 
E-180 


water cycle, or hydrologic cycle 
W-61-2, diagrams C-453, W-Gl 
wettest place, Kauai, Hawaiian 
Islands K-70 
world and W-201 
zones E-176, map W-207 
Earth almond, or chufn S-95 
Earth dnm D-10-11, 11 b, diagram 
D-9, picture D-9 
EartliPinvare, pottery P-393 
Earth pig, the nnrritnrk, an African 
an tea ter A-2 


Earthquake E-195-7, 18G, picture 

E-195 

Andes Mountains S-269 
Central America 0-172: El Salvador 
S-33; Guatemala E-196 
Chile C-250 

floods caused by E-19G, 197 
Greece C-478 

Japan J-29G, E-195. 19G, T-14G, 

Y-340: home® adapted to J-209- 
300 

Mexico M-188 

notable earthquakes, list E-19G-7 
San Francisco (1906) S-41a 
seismograph. See in Indcr Seismo- 
graph 

volcanoes and Y-518, E-195 
Earth science, defined E-180. Sec 
also in I n dr c Earth 
Enrthshlne. in a®troiu»mv M-38G 
Earth wolf. Srr hi Index Aardwolf 
EartJiunrm, or angles orm E-197-8, 
pief nr? E-197 
breathing 1:-117 
hibernation, picture II-353 
length of life pictograph A-249 
value to soil S-228 

Earuig, insect of the order Dcrmap- 
tfra. with pair of movable pincers 
at end of abdomen; named from 
erroneou® notion that it creeps into 
ears of sleeping persons: color 
picture I-154U 


j-.nsenient. in law. 


•>cc m j niter Law, 


table of legal terms 
East. Edward Murray (1879-1938), 
biologist, born Du Quoin, 111.; pro- 
fessor Harvard I'niversitv after 
wrote ‘Heredity and Iluman 
A flairs' and books on plant breed- 
ing 

hybrid corn C-483 

En®t Africa, BritM. K-198-200, maps 
E-199, A-4G— 7, 41-2, picture E-198 
agriculture, picture A-44 
animals, color pictures A-3G-7 
climate E-198: rainfall, map A-41 
depths, map A-42 
elevation, map A-42 
Kenya Colony and Protectorate, 
maps A- 4 6, E-199 
lakes E-198, T-10, Y-471 
location, picture E-198 
mineral® E-198 

natural features E-198, map A-42. 
picture E-198 

Pemba Z-349, 350, map E-199 
people E-199 

relationships in continent, maps 
A- 4 6-7, 41-2, 39, 51 
Tanganyika Territory E-198-9, maps 
E-199, A-47 

Uganda Protectorate E-199, 198, 
maps E-199, A-46 
vegetation, map A-41 
Zanzibar Z-349-50, map E-199 
East An'glln, early kingdom in e. of 
Anglo-Saxon Britain, compri®ing 
present Norfolk and Suffolk A-152, 
E-348, map E-358 

Eu*»t Auro'rn, N.Y.. village 15 ini. s.e. 
of Buffalo; pop. 3962; colony of 
Roycrofters, founded bv Elbert 
Hubbard, produces handmade fur- 
niture. pottery, books: map X-204 
East Bengal, province of Pakistan co- 
extensive witli East Pakistan; area 
n4,301 sq. mi.; pop. 41,932.329; cap. 
Dacca: B-124 


East Berlin, Germany. & \cc in Index 
Berlin 

Eastbourne, England, s. coast resort, 
between Brighton and Hastings; 
pop. 37,801 : map B-325 
East Cnpe, at e. tip of North Island, 
New Zealand, maps A-478, P-16, 
biacf A-489 

East Cape, Siberia. Sec in Index 
Dezhneva, Cape 

East Carolina College, at Greenville, 
X'. C.; state control; opened 1909; 
arts and sciences, education; gradu- 
ate study. 

East Centra! State College, at Ada. 
Okla : state control; founded 1909; 
•arts and science®, education; grad- 
uate school In education. 

East Chicago, Ind.. |>ort on Lake Mich- 
igan. 19 mi. so. of Chicago; pop. 
54.263 : extensive rail and lake ship- 
ping; iron and steel products; oil 
refineries: 1-84, map 1-78 
East China Sea, part id Pacific Ocean 
bounded by China, Korea, Japan, 
Ryukyu Island®, and Formosa; in- 
cludes Yellow Sea: maps A-40G, 411, 
C-259. Sec also in Index Ocean, 
table 

Ea®t Cleveland, Ohio, residential city 
5 mi. e. of Cleveland; pop. 40,047: 
map, inset 0-357 

East Detroit, Mich., city 10 mi. n.e. 
of Detroit: residential suburb; pop. 
21,401: map. inset M-227 
Easter, Christian festival E-200 
Russia R-273 
Easter eggs, origin E-200 
Easter Island, in s. Pacific; 50 sq. m!.; 
belongs to Chile; pop. 363: E-200, 
map P-17 

remains P-3, E-200, picture P-2 
Easter lily L-242, picture F-182 
structure of flower, pictures F-182, 
183 

Eastern HnptKt College, at St. Davids, 
Pa.; Baptist; Incorporated 1952; 
arts and sciences. 

Eastern bluebird B-212 
Eastern Empire B-373-4. See also in 
Index Byzantine Empire 
Eastern glossy Ibis 1-3 
Eastern Hemisphere, diagram E-17G 
Eastern hemlock, or Canadian hemlock 
II-332, table W-1865 
Eastern Illinois State College, at 
Charleston. III.; state control; 
opened 1899; arts and science.®, 
education; graduate study. 

Eastern Kentucky State College, at 
Richmond, Ky.r suite control; 
founded 190G; arts and sciences; 
graduate study in education. 
Eastern meadowlark M-148 
Eastern Xnrnrene College, at Quincy, 
Mass.; Church of the Xnzarene: 
chartered 1918; arts and sciences*. 

theology* 

Eastern New Mexico University, at 
Portales, X. M.; state control: 
opened 1934 as junior college, sen- 
ior college 1940; arts and sciences; 
graduate school. 

Eastern Oregon College of Education, 
at La Grande, Ore.*, state control; 
founded 1929; liberal arts, educa- 
tion; graduate study in education. 
Eastern Orthodox church. Sec in Index 
Greek Orthodox church 
Eastern Question, in European poli- 
tics, the complicated problems aris- 
ing out of European interference in 
affairs of Turkey and Balkan 
States formerly under Turkish rule 
Balkans E-24-7 
Crimean War C-513— 14 
Turkey T-220a 
Eastern red cedar J-365 
Eastern Kumelin, Bulgaria. See in 
Index Kumelia 

Eastern spruce, a common name for 
red spruce, white spruce, and black 
spruce. Sec in Index Spruce 
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TERMS COMMONLY USED IN ECONOMICS AND BUSINESS 


Acceptor. One who agrees to pay ft 
check, draft, or other written order. 

Accommodation paper. A draft or 
note given without value received. 

Accounts payable. Money due to credi- 
tors for which no note, bond, or evi- 
dence of indebtedness w giten; in 
bookkeeping, accounts payable appear 
on credit, or "liabilities/* fide. 

Accounts receivable. Money which is 
due from customers and other debtors; 
the opposite of accounts payable. 

Accrued dividend. Dividend accumu- 
lated, but not paid, since the la*t divi- 
dend payment; preferred stocks are 
often sold "plu* accrued dividend.’* 
which means that the accrued dividend 
is added to the price. 

Accrued Interest. Amount accumu- 
lated on bonds and other evidences 
of indebtedness. since the preced- 
ing interest date: bond* and notes 
are a! way 3 sold "plus accrued inter- 
est/’ except when interest is in de- 
fault. when they are sold "fiat” (with- 
out interest). 

Ad valorem. A tax levied according to 
value; particularly customs duties, ex- 
pressed in per cent. 

Amortization. The liquidation or re- 
duction of debt through a fixed scale 
of payments; usually a sinking fund; 
also the process of writing off each 
year the premium above par or dis- 
count below par. so that the payment 
at maturity will cot show either a lo*s 
or profit. 

Ancillary receiver. An agent or sub- 
ordinate receiver, appointed by the 
court i! property is involved in a state 
other than the one in which the de- 
fendant resides or has his principal 
place of business. 

Assumed bonds. Bonds issued by one 
company, and later a**urned or guar- 
anteed by another; assumed bonds 
rank as a general obligation equally 
with other bond* of the assuming com- 
pany. The purchase of equity does not 
obligate the buyer to assume the 
bonds. 

Audit. Examination of records usually 
by independent bookkeeper?, to show 
that the accounts are correct. 

Balance of trade. Difference between 
the value of exports and imports. 

Bear. One who believe* that prices of 
commodities or securities wall go down; 
he may work to that end cither by 
gelling securities he actually own* or by 
"selling short”: term is suppo=ed to 
come from/be bear’s practi*e of bold- 
ing down his victim; opposite of "bulL” 

Bonus. Amount given in addition to 
regular salary or wages: it may be 
fixed arbitrarily or in relation to the 
employer’s profits. 

Books closed. Time when stock trans- 
fer books of a business are closed to 
permit checking of stockholders to 
whom dividends are due; a corporation 
cannot transfer stock from one holder 
to another while the books are closed. 

Book value. The net worth of a business 
or stock as indicated by the company's 
books; book value may be either greater 
or less than par value or market value. 

Bucket shop. Popular name for a bro- 
ker who does not actually buy and sell 
securities, for which the customer pays, 
but in effect bets with the customer 
on the course of future prices; bucket 


shop? are forbidden by law in mo*t 
states. 

Bull. One who buys commodities or se- 
curities in expectation that they will 
advance in price; term is supposed to 
come from the bull’s method of attack, 
which is to to=* upward on his horns; 
the opposite of "bear ” 

Carrying charges. Interest charged by 
brokers for morej advanced to carry 
accounts of their customers for whom 
the? have bought securities on margin. 

Closed mortgage. One again* 1 1 winch 
no additional bonds of equal hen can 
be i«*ued; additional bond* may be 
i*«ucd but they will have only a junior 
claim to the property 

Commercial agencies. Organizations 
which obtain tb* financial standing of 
individual* and firm* and fnrm*h this 
information to their sub*cnbcrs. 

Commission house, agency which 
buys and «ell« for others on a fee or 
percentage ba‘i*. without a*®uming 
any liability for price*. 

Convertible bonds. Tho«e which the 
bolder may exchange for "orrt other 
form of security i*sued by the borrow- 
ing corporation; usually the new sc- 
curit> to be received is junior in lion 
but higher in yield than the original 
bond. 

Comer. The condition of the market 
when the available supply of a com- 
modity or a security has been con- 
centrated* a comer i« the ultimate re- 
sult of bullish operations. 

Coupon. A certificate attached to a 
bond or mortgage, and specifying the 
amount of interest payable and the 
date and place of payment; when in- 
terest is due the holder of the bond de- 
taches the coupon ard collects the 
money, usually through a bank which 
acts as paying agent. 

Coupon bond. One to which interest 
coupons are attached; coupon bonds 
are payable at maturity to the holder. 
Ownership at any time pa«*es by de- 
livery from a bona fide bolder to a new 
buyer. 

Current assets. Po**e*«Ions such a* 
ca*h and inventory, winch can be con- 
verted into cash without depreciation 
in value. 

Current liabilities. Obligations which 
are payable in a short time, usually not 
over twelve month*; distinguished from 
funded obligation? or funded debt. 

Debenture. An evidence of debt re- 
sembling a bond in form but differing 
from it in its lien: in practise a deben- 
ture is a general obligation, merely an 
unsecured promise to pay, whereas a 
bond is secured by a niortgageon speci- 
fied property. 

Demurrage. Compensation charged by 
a railroad or other shipping agency for 
delav in releasing a freight, a vessel, or 
other Conveyance- 

Depreciation. Decrease in the value of 
a*=ets, due to wear and fear of equip- 
ment. to decline in market price, or 
other causes; depreciation is a lo*s 
recognized on the company’s books 
while the assets are still retained. 

bill. A written acknowledgment of 
indebtedness; merchandise certificates 
issued by many stores are form* of due 
bills. 


Earnest money. Part of the purchase 
pnee, paid by the bu\er to the seller, 
for the purpose of binding the contract. 


(Continued on tbe next page) 


Excels profit tax. A federal tax levied 
against the net income* of the indi- 
vidual *■, partnership?, and corporations 
in exce*« of certain exemption*: in the 
United States the law which wa* in 
effect in 1021 u*ed as a ba«i* for this 
tax the relation^ between net income 
and ime c ted capital. 

Ex-dlvldend. Meaning "without divi- 
dend ” Dividend* arc declared due to 
stockholder? of record on a specified 
date Between the record date and 
the date on which the dividend is pay- 
able. the stock 1 * sold "cx-dividend.” 
the dividend accruing to the seller and 
rot to the buyer. 

Flat money. Paper money which i« not 
ba«ed on gold or other specie, but is 
made legal tender by government or- 
der or "fiat”; example* are United 
State- "green back" ard French paper 
money (as-ignats). 

Flrm. The term u*ed in grain and stock 
exchange- to dc-cribe binding options 
granted by a seller to a pro*pecthe 
seller; when a security i* offered "firm” 
the seller obligate* him«e!f to deliver 
the amount specified at the agreed 
price. 

Fiscal year. The twelve months’ period 
for which the accounts of a bu«ine** or 
govemn rat are figured; in United 
States the government’s fiscal year 
ends Jure 30. 

Fixed charges. Interest on debt, sink 
ing fund®, sometime* rental* and simi- 
lar item* which canrot be reduced, as 
distinguished from dividends which 
mai be changed by a corporation at its 
discretion. 

F. O. B. ffree on board). The price 
quoted include* all charge* up to the 
time and place of shipment; it does not 
include freight and delivery charges. 

Free trade. The policy of admit ting im- 
port* without payment cf customs 
duties. 

Funding. The eontersion of current 
liabilities into long-term obligation®. 

Futures. Securities or commodities sold 
or bought with tbe assumption of de- 
livery at a later date. 

Hedging- A purchase or sale, a* an off- 
set to a possible lo«*; for example, a 
short sale of wheat by a miller to off- 
set a possible lo*s in inventory value 
of Sour in storage. 

Holding company. A company which 
owns securities of one or more other 
companies and is in a position tocontrol 
or influence the management of these 
companies. 

Interim certificates, or Interim re- 
ceipts. Promises issued by a banker 
or a trustee to deliver bond* or other 
securities when they are ready for dis- 
tribution; they are exchangeable for 
permanent certificates or bonds with- 
out cost to the bolder. 

Interlocking directorates. )Vhen one 
or more directors are also directors of 
other corporations the directorates^! 
Fuch corporations are said to be in- 
terlocking. 

Inventory. A report or statement list- 
ing the merchandise on band and other 
assets of a business. 

Invoice. A statement sent to a pur- 
chaserlisting theitem or items bought 
and their purchase price. 

Joint stock company. A partnership 
w hose funds or capital are divided into 
shares. 

Laissez-faire (Let alone). The doctrine 
that it is best to let economic forces, 
particularly' competitive effort, work 
out their results without governmental 
interference or coatroL 
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ECHINOPS 

vertebrates, including starfish, sea 
urchins, and sea cucumbers S-86, 
S-382-3, pictures S-383, Reference - 
Outline Z-364 

place in "family tree" of animal 
kingdom, picture A-251 
Eciiinops. See in Index Globe thistle 
Erbium. See tu Index Viper's bugloss 
Echmiadzin ( Cch-mi-u-dzCn ) , Russia, 
district in Armenia famous for 
monastery, seat of Armenian 
church; 12 mi. tv. of Erivan. 

Echo ( t k’d ) , mythology E-209, pic~ 
ture E-210 

Echo, a reflected sound E-209-10 
hour produced, diagram S-239 
ocean depths, found by S-239 
radio: prevention R-47 
whispering galleries focus S-239 
Eriio niter. in Mammoth Cave, Ky., 
picture C-157 

Eck, John (Johann Maler von Eck) 
(lisG-1313), German theologian, 
born at Eck, Swabia; opponent of 
Luther and the Reformation; de- 
feated Luther in debate at Leipzig 
1319; in 1520 obtained from Rome 
bull of excommunication against 
Luther; at Diet of Augsburg (1330) 
among tho*c ‘-elected to refute 
Luther's theory of confession 
Eckener (tl.V«)ltr), Hugo (1868— 
1934), German airship builder, 
president of Zeppelin Construction 
Works: associate and succo*<-or of 
Count Zeppelin, built <?»«/ Zeppelin 
and commanded it on a flight 
around world in 1929, completing 
trip in three weeks. 

Eck'ermnnn, Johnun J'eter (1792- 
1831), German writer, rHend and 
literary executor of Goethe ('Con- 
versations with Goethe’). 

Eckert, map projection M-B7 
Eckhardt ( CVhcirt ). or Echhnrt. "the 
faithful," old man in German 
legend who warned of e\ils those 
who followed Venus; sometimes 
companion of Tannhkuser. 

Eckliart, Johannes (“Meister Eck- 
hart") ( 12G0?— 1327?), German Do- 
minican monk, father of German 
mysticism. 

Eclectic sty le, in decoration 1-181, 
tabic 1-178 

Eclipse ( i -blips'), in astronomy 
E-210-11, pictures E-210-11 
moon E-210-11, M-388, 384; Bailey's 
beads M-382 

sun E-210, picture E-211: observing 
and Photographing, picture A-436 
Eclipsing binary . See in Index Vari- 
able star 

Ecliptic, A-436, diagrams A-438— 9, 
441 

equinoctial point determined by 
A-440 

moon’* orbit crosses plane of M-388, 
diagram M-385 
pole of, chart S-374 
precession of equinoxes A-440 
'Eclogues' (ek'ldpg), by Vergil Y-452 
Ec'nomos Mount, hill on s. coast of 
Sicily; Regulus vanquished Caitha- 
ginians in naval battle 25G n.c. 

Ecole des Beaux-Arts ( d-7:6V dd bo- 
car*), French government school 
of fine arts at Paris; full name, 
£cole Rationale Sup£rieure des 
Beaux-Arts; founded 1G48 by Car- 
dinal Mazann; especially noted de- 
partment of architecture; gives 
competitive examinations for Prix 
de Rome. See atso in Index Prix de 
Rome 

Ecology E-212-22, pictograph E-215, 
pictures E-213, 216-17, 219, 221, 
color pict in c$ E-212. See a/to in 
Index Adaptation; Hibernation; 
Migration; Parasites; Protective 
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coloration; Struggle for existence; 
Symbiosis 

altitude and life E-214, pictograph 
E-215, p.cfmc Z-J62 
Antarctic life A-260 
Arctic life A '328 
balance of nature X-63 
climatic effects C-350-1. E-218, 220, 
1-4, 5, G, picture E-213, color pic- 
tures E-213, P-5-8 
communities of animals and plants 
E-218, 220, F-1G8: artificial -vs. 
natural E-222, B-191-4, pictures 
E-217; climax community E-220, 
F-237 

competition E-220, 222 
interdependence of lit ing things 
E-220. N-52-4, B-150 
life zones in North America X-258- 
G3, map X-25S 

natural regions of earth W-201-2, 
table W-202 

ocean Me 0-330, 332, 13-150 
origin of word E-214 
plant B-2G2, Rrfciencc-Outhnc B-264 
praetn al application* E-216-18 
rainfall a f«u tor R-71, picture E-213, 
color pi'- lutes E-212, P-5: world, 
maps IV -207-8, R-71 
bUece'-‘ J iMn in plant and animal life 
E-218, 220: part played by mosses 
M-40G 

Wallace <5 line dmding Australian 
and Asiatic life E-204, A-409-10, 
C-159 

Economic, Employment. and Develop- 
ment Commkdon, U N V-243 
Economic Adviser**, Council of, U S. 
C-358 

Economic Affairs division, U. S. 
XT-358 

Economic and Social Council, of the 
United Nations U-240Q, 242, 243 
Economic botany, a field of botany 
that deal* with plants and plant 
products in relation to man's inter- 
ests and need*, /fe/crcncc-Outlinc 
B-2G4 

Economic Commissions. for Europe 
(ECE). Asia and the Far East 
(ECAFE). and Latin America 
(ECLA) U-243 

Economic Cooperation Administration 
(EGA), U. S. 1-197 
Economic determinism C-425-G 
Economic geography, defined G-4G 
Economic nationalism 1-196 
tariff and T-17-18 
Economic plants, defined P-302 
Economics, or political economy, 
science of the production, distribu- 
tion. nnd consumption of wealth 
E-222-30, diagrams E-223, 225, 

227, Reference-Outlines E-229-30, 
H-380— 2. Sec also in Judex Banks 
and banking; Labor; Money: Panics 
and depressions; Trade; also chief 
topics below'. For a li*-t of economic 
terms, see table on preceding pages 
advertising a force in A-23-4 
bibliography E-230 
co-operative movement C-4G9-72 
cost of living L-279, graph L-279 
cycles 1-138 

Industrial Revolution 1-128-35, pic- 
tures 1-129—31, 133, Reference - 
Outline 1-134-5 

interdependence of nations T-266: 
clothing C-356b-c ; commerce 
T-164— 6, T-196, 197; international 
trade 1-191-7, pictures 1-195, 197, 
tabic 1-193 

land use L-93— 7, diagram L-97. 

graph L-95, map L-94 
Machine Age M- 13-1 4 
Marx, Karl 31-105 
mercantile system T-165-6, 1-194 
monopolies and cartels 31-359-60 
nationalism. or isolation 1-196, 
T-166: tariff factor T-17-18 
origin of word E-214 
population changes, problems 
P-372-3 


EDDYSTONE 

real income 1-138 
relation to sociology S-221 
Renaissance conditions R-107-8, 
Rcfcrcncc-Outhnc R-108 
social sciences In relation to econom- 
ics St-221 

social studies include S-218c 
tariff T-16-19 

taxation T-24-5, chart T-24 a 
trusts T-201-2 

wealth E-223, 229: measured by 
money 31-335 

Economic security. See fa Index 
Social insurance; Social legislation 
Economic Stabilization, Office of 
(OES I. U. S.. established 1942, 
terminated 194G* R-215 
Economy T-125— 6 

EcorM*. Mich village on Detroit River 
8 ml. s. of Detroit; pop. 17.948; 
steel, engine*: map, inset 31-227 
Ec'tor, Sir. Round Table knight R-236 
Ecuador (ck'tca-d6r) , South Ameri- 
can republic, on Pacific coast; area 
about 10G.000 sq mi : pop. 3.202,- 
757: cap Quito- E-230-2, map 
P-164, Rcfcrcncc-Outhnc S-280 
children. Indian baby, pufurc L-UO 
climate E-230-1 

commerce. Sec in Index Trade, tabic 
earthriuake E-197 
education E-232 
flag F-138, color picture F-136 
GalApagos Inlands G-3-5, pictures 
G-4 

government E-232 

history E-232: Inca* 1-50 

Independence Day F-59 

JUaro Indian* S-262 

literature L-127 

name, meaning E-230 

natural features E-230-1 

Panama hat* H-281. E-231 

people E-231, pictures L-110, 111: 

how the people fixe E-231 
products E-231-2: tagua nuts B-370. 

372, picture B-370 
relationship* In continent, mops 
S -252-3, 255—7, pictograph S-246 
temperature E-232 
Ecumen'lcal council*, or general coun- 
cils. Sec m Index Church councils 
Edam ( c’ddm , Dutch d'ddm). Nether- 
land*. town in n., 12 ml. n e. of 
Amsterdam; pop. 3741; ships, rope, 
leather; mop B-lll 
Edam ohec*r C-206, picture X-117 
EI)C. See in Index European Defense 
Community 

Ed'dns two collections of early Scan- 
dinavian literature S-55, I-U» 
L-085, 3t-477 

Eddington. Sir Arthur Stanley (1882- 
1944), British astronomer; profes- 
sor astronomy and director observ- 
atory', Cambridge; noted for re- 
searches on motions of stars, stel- 
lar evolution, and relativity ('The 
3rathematical Theory of Rela- 
tivity'; 'Stars and Atoms’; ‘The 
Nature of the Physical World*, ‘The 
Expanding Universe*). 

Eddy, A«a Gilbert (died 1883). hus- 
band of Mary Baker Eddy E-232 
Eddy, Clarence (1851-1937), organist, 
composer, horn Greenfield, Mass.; 
organist, First Presbyterian Church, 
Chicago (‘Pipe Organ 31 ethod'). 
Eddy, Mary Baker (1821-1910), 
founder of Christian Science E-232, 
picture E-233 

Edd>, Nelson (born 1901), baritone, 
born Providence, R. I.; debut, Phil- 
adelphia, 1922; popular In opera, 
musical films, radio, concert, 

Eddy , current of water, list F-118M 
Eddy currents. In electricity E-292, 
diagram S-334 

Eddy stone lighthouse L-236, map 
B-321 

hydraulic cement used C-167 _ 
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U-403— 4: Fulbright Fellowship* 
E-262; Rhodes scholarships 
R-144 

4-H Cl libs F-252-2525, pictures 
F-252 a-b 

Girl Scouts G-113-15, pictures 
G-113-14 
goals E-242-4 

guidance and counseling E-254— 5, 
picture E-256 

handicapped E-254, pictures E-254 
high schools See m Index High 
school 

history in U. S E-242-4. 255-7 
Indians, American 1-111-12, picture 
1-111 

Individual difference* 5 1-113: intelli- 
gence te*t* 1-170-5, pirtiMCi 1-170- 

1, 173-4; mental deficiency M-172 
junior college C-383, E-256 
junior high school E-256 
kindergarten* 5 and nur*ery school** 

K-41— 4, pictures Iv-41— 3 
land grant* 5 In United States E-256, 
257, L-92, S-58: South Dakota 
S-306-7; Morrill Acts T-25G, 
U-403, A-64; Texas T-97 
land u*e and con*ervation L-96 
language arts L-lOO-lOOd, pictures 
L-100a-d 
learning L-143-6 

leisure time, preparation for L-15S- 
61 

libraries L-1S0-206, pictures L-180- 

2, 184-5, 187-205 
lyceum C-203 
magazine* factor in M-30 
material* of instruction, improve- 
ments E-248 

mediev al 

Abelard's influence A-3 
Arab contributions M-331 
Charlemagne establishes schools 
C-188 

chivalry F-62 
church *chool* C-302 
guilds train craft*men G-228 
knight training of K-55-6 
mona*terv *chool, picture M-238J7 
unlver*ities U-404 
memory* M-170 
mental defectives M-172 
mental hygiene M-172-3 
method* 

activity program E-244 
conversational method C-458 
Dalton Plan E-250 
Eliot’* influence E-329 
Froebel F-297, K-44 
Gary *ystem G-28 
homogeneous grouping E-250 
Horace Mann M-81 
kindergarten* and nur*er> *chools 
K-41-4, pictures K-41-3 
Monte*son method M-379 
platoon S-58 
project method E-250 
remedial teaching. arithmetic 
A-3 43 

Rou*«eau R-236 
Socratic method C-458 
•usual aids See in Index Visual 
education 

Wmnetka Plan E-250 
military education See in Index 
United States Militarv Academy- 
United State* Naval Academv 
Morrill Acts A-64, E-256, 1-163 
U-403 

motion picture* M-407-8, pictures 
M-408 : animated cartoons M-428 
Negro N-108-9 
normal schools E-259 
nur*erv *chool K-44 
objectives E-249— 50, 251 
Office of Education U-367, E-258 
pageants, u*e of P-19a 
parental school S-5S 
parent-teacher as*ociations P-80 
parents, how they can co-operate 
with teachers C-248, E-240-1, pic- 
tures E-241, 261 


parochial E-258: indirect aid E-258 
physical training P-227-8, A-449-50, 
pit tines' A-449-50 
population changes affect P-373 
private E-258 

psychology P-4275 * bibliography 
P-429 

public school system E-255— 7 
puppet* P-441 

radio a* 5 medium R-50, picture R-4G 
reading R-S2-4/, pictures R-82— 82a, 
C-<i, 84-84 c 

rural See in Index School subhead 
rural 

saftty education S-4, picture E-244 
*chool enrollment in United States 
U-331. charts U-330, 316 
*chool equipment pictures E-238, 
243, 245, 247, 249-52, 254 
secondarv E-242-3, 25c, S-58 
social settlement actlvitU* S-218a, 
A-18 

*peeial *ervi<c* E-254— 5, pictuies 
C-254 

storv telling S-404-23, pictures S-404, 
406, 408-23 
«tud\ S-433-4 

taxation for T-24, E-256— 7, 258, chart 
E-259 

teacher shortage E-259-G0 
teacher training E-258-9, C-205: 

fir*t normal *r hool E-259 
technical school* U-400-2, 403* tex- 
tile school L-338 

television a* medium pictures E-247, 
C-424/. F-251, T-51 
tc*t* statistical treatment S-385c-<I, 
tables S-385 c-o pert entile rank 
S-385c— /, qraph S- 385/ 
unis er*i tie*- U-400-4,;»b fares U-400-1 
vacation effect on achievement 
V-422 

v isual education See m Index Visual 
education 

vocational education Sec in Index 
Vocational education 
work and fatigue W-199 
"World War II education for *erv- 
ice men and women I>256, U-404, 
tabic V-46Co 

Education. Office of, U S U-367, E-258 
Future Farmer* of America F-32G5 
land n*e forum* 1,-96 
Ness Tanner* of America F-32G5 
Education'll psychology P-4275 
achievement test* P-4275 
adolescence A-22-225 
Binct te*t* P-4275 

emotion E-340-3405, pictures E-340- 
3405 


Individual difference* 1-113-14, c7mrf 
1-114 

Intelligence tests 1-170-3, pictures 
1-170-1, 173-4 
intere*t* C-242 
learning L-143-6 

memory training M-170, L-145-6 
mind nature of M-261 
*tnries with a purpo*e L-270-1 
study method* S-433— i 
work and fatigue W-199-200 
UdncatJon Week F-58 
Eduard, the Confessor (1004?-G6), 
Saxon king of England, noted for 
pietv ; commemorated a* saint 
October 13: E-264, picture E-265 
tomb-chapel in Westminster Abbey 
W -99 

William the Conqueror and W-137 
Eduard, the Elder (died 924), Saxon 
king of England E-2G4 
Edward, the Martyr (963?-978), 
Saxon king of England: E-264 
Eduard 1 (1239—1307), king of Eng- 
land E-264— 5, E-362 
adviser of father (Henry HI) H-336 
attempts to conquer Scotland S-64- 
5, W-4 

Carnarvon Ca*tle. victinc C-134 
Model Parliament P-88 
“prince of Wales” created W-3 
Simon de Montfort and M-379 
Wale* *ubdued W-3 


Edward II (1281-1327). king of Eng- 
land E-265 

defratfd at Bannockburn B-332 
shoe sizes originated by S-162 
Eduard III (1312-77), king of Eng- 
land E-265, E-363 
Chaucer's official career C-200, 202 
French throne claimed P-191 
Hundred Y e a r s’ War H-445-6: 
Calais C-18 

Order of the Garter D-43 
Round Tower W-155 
table of descendants R-233 
title of duke created by D-40 
Eduard IV (1412-83), king of Eng 
land fir*t of the Yorki*t king* 
E-265— G 

War* of the Ro*e* E-265-6, R-232, 
233 

Edvrnrd V ( 1 170-83 ). king of England, 
the boy king R-151, E-266, picture 
E-3C5 

Eduard VI (1337-33), king of Eng- 
land E-2C6, E-332, E-365 
Lady Jane Grov G-215 
Pravor Book* publi*he<I (1549, 1552) 
C-303 

Eduard VII (1841-1010). king of Eng- 
land E-266, pirfnrr E-265 
Cullinan diamond D-81, picture D-79 
Victoria’* attitude toward V-470 
visit to Wn*hington. DC W-128 
Edward VIII (bom 189 1), king of 
England (later duke of Wind*or) 
E-266— 7, picture E-266 
Eduard, prince of Vales (1330-76) 
(called the “Black Prince” becau*e 
of hi* black armor), prince of 
Wales *on of Edward III of Eng- 
land and father of Richard II: 
victor of Poitiers (1356) anti sharer 
In virtorv of Crfcv (1346) 

Cr.'cj H-445 
Poitier* II-44G 

Eduard. Lake (formerly Albert Ed- 
ward Nynn'za). lake In e -central 
Africa maps A-46, B-109, E-199 
Edwards, Amelia Ann Illandford 
(1831-92). Engli*h vvrlter and 
Egyptologist. born London; helped 
form Egyptian Exploration Tund 
(‘A Thousand Milt* up the Nile*. 
‘Pharaoh*, rellah* and Explorer*’ 
novel* — ‘Lord Brackenburv* and 
‘Debenham’s Vow’) 

Edwards, George Wliarton (1859- 
1950), illustrator, mural and por- 
trait painter, and author, born Fair 
Haven Conn.; art director Collier's 
1898-1003 

Edunrds, John, bookbinder of Hali- 
fax. England B-241 
Edunrds, Jonathan (1703-58), New 
England theologian bom South 
Wind*or. Conn ; America'* leading 
repre*entativ e of *trict Calvlm*m 
('Puritan Sage*, anthology of writ- 
ings published 1953 to commemo- 
rate 250th anniversary): A-225 
Hall of Fame, tabic H-249 
Edunrd VII renlnsnln, an Antarctic 
region di*coveied 1902 by Robert F- 
Scott* ?/iap A-259 

Edunrdst Hie, Ilk. City 70 mi S w. Of 
Springfield; coal-mining and agri- 
cultural center: pop 8776, site of 
Kickapoo Indian agency, in*tru 
mental in transferring great tract 
of land from Indians to U. S * map > 
inset 1-37 

Edwin Gonld roundntion for Children, 
Incorporated 1923, gift of Edwin 
Gould; to promote welfare of chil- 
dren, especially* in New' York State 
Ed'uj, or Eaduig (939-959), Saxon 
king of the English eldest son^of 
Edmund I; succeeded his uncle 955; 
shared throne with brother Edga r 
Eeden (d'dcu), Frederik Willem van 
(18GO—1032 ) Dutch poet, novelist, 
and playwright; one of leaders of 
literary revival of 1880; mo*t fa- 
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conquest E-280, P-155; Alexander 
the Great conquers E-280, A-148 
Ptolemaic Period (532-30 u.c.) 

P-430, E-280, A-150: Cleopatra 
C-342— 3, E-280 

Homan Period (30 e.c— a.d. 393) 
E-280: rise of monastitism 
M-354-5 

Byzantine Period (a.d. 3D5-G41) 
E-280 

industry and trade E-279 
wire making W-1G1 
irrigation E-278b, 279, pictures 

E-274 

jewelry E-282, J-346, picture E-2B2 
language and writing E-285: alpha- 
bet A- 176— 7, chart A-177; hiero- 
glyphic writing W-310, 31 On, pic- 
ture W-310n; ink 1-150; paper 
(papyrus) P-6S«; Rosetta Stone 
E-285-6; writing with stylus, pic- 
ture P-114 

libraries L-180-1; Alexandrian 
L-181, A-150 

literature E-286: ‘Instructions of 
Ptah-Hotep* C-458 
marriage customs M-102, lOlo 
mathematics G-65: Claudius Ptole- 
maeus P-430 

medicine and surgery M-1645, 
H-4295 

metalwork: alchemy A -145 
papyrus, uses of P-72, P-68u, E-282 
people: how the people lived E-281-2 
puppets P-440 

pyramids P-445-6, E-279, pictures 
A -3 12, A-530, E-278a, P-446-7, 
S-105 

religion and mvthology E-278a, 
283-4. See also in Index Egypt, 
ancient, subhead burial and fu- 
neral customs 

animal worship: baboon B-2, picture 
M-351; beetle (scarab) B-106; 
crocodile C-515; sacred ibis I -3 
closely identified with government 
G-145 

Isis 1-255, picture 1-255 
mummies M-449 
Osiris 0-426« 

sheep used for monev M-336 
shelter S-144-I44a, E-281: prehis- 
toric E-278b 

i-hip* S-149, E-278D, picture S-153 
sphinx S-338-9 
tapestries T-13 

textiles T-103-4: spinning S-349; 

weaving S-351-2 
toys, picture E-281 
transportation T-170J 
water clock W-55 
water power W-67 
\sater supply in cities W-73 
weapons, bronze W-8 
weighing scale W-85 
wheel W-220 
wrestling W-307 

writing. See in Index Egypt, ancient, 
subhead language and writing 
Kopt. Lower. that part of Egvpt 
north of 30° n. latitude E-272 
Egjpt. Upper E-272 
Egyptian nrchltertnre A-305, E-284 
arch A-297 

columns, picture E-283, color pic- 
ture A -30 7 

obelisks, picture X-218 
pillar and beam, picture A-305 
pylon, picture E-283 
pyramids P-445-6, E-279, pictures 
A-312, A-530, E-278a, P-446-7, 
S-105 

sphinx S-338-9, pictures S-338, P-446 
temples; Deir el-Bahri, picture 
E-284; ICamak, color picture 
A-307; Philae Island, picture 
E-283 

Egyptian art 
drawing D-J40 
enameling E-341 
metalwork M-177, 178 


painting P-24, E-284-5, pictures 

E-281-5, P-24, D-14C. F-319c; 

architectural decoration, picture 
A-307 

pottery P-393, E-282 
sculpture S-76, E-285, pictures E-44G, 
S-73 

Nofretete S-76, picture A-298, color 
picture S-72 
pylon picture E-283 
Temple of Karnak, color picture 
A-307 

wood W-190, picture W-190 
sphinx S-338-9, ptcturcs S-338, P-446 
textile design T-104. jiicfinc T-103 
tomb paintings E-284. F-319c, P-24, 
pictiucs D-14c, F-319c. P-24 
Eg> ptian cotton C-498, C-3565, pic- 
ture C-495 

Eg>ptlftnlred clay C-340 
Kg>ptian prl\et. Sec »« Index Henna 
Egyptian Milture, or Phnrnoh'* lien 
V-G24 

Elircitlirelt»dcln ( d-vt'n -brit'shtin ), 
German town situated across Rhine 
Ri\er from Coblenz; castle on rock 
400 ft. high taken by French 1799, 
restored to Germany by Congress of 
Vienna is 15. held b> the American 
Army of occupation 19 1*. 
Kltrenburg, lb a. See m Index Eren- 
burg 

Ehrlich (dr’Ji/;), Ibtllim (born 1903), 
peri name Bettina artist and au- 
thor, born Vienna. Austria; at- 
tended school** In Vienna. Paris, and 
Florence, in World War II left 
Austria for London, to America in 
1947, and then to Europe. Her pic- 
ture books for children are ba«-ed 
on her love of animals These books 
tell the story of a small donkey: 
*Cocolo‘: ‘Cocolo Comes to Amer- 
ica'; ‘Cocolo's Home*. 

Ehrlich, Paul (1854—1915), Gorman 
bacteriologist E-28G 
Elchenbcrg. Fritz (born 1901), Ger- 
man artist and illustrator, born 
Cologne, Germany; famous car- 
toonist; after many travel**, made 
home in Tuckahoe, X. Y. For chil- 
dren Illustrated ‘Puss In Boots*. 
Anna Sewell's 'Black Beauty*, 
Jonathan Swift's ‘Gulliver’s Trav- 
els’, and Robert Davis' 'Padre 
Porko*; wrote and illustrated 'Ape 
in a Cape', alphabet book 
illustrations: ‘Jane Eyre', picture 
E-3805; ‘Padre Porko', picture 
S-417 

Elchendorfr Ci'/ft ii-ddr/), Joseph, 
baron inn (1788— 1857), German 
poet and story writer; his poem** 
probably finest lyric expression of 
German romanticism; best remem- 
bered for tale *Au« deni Leben el lies* 
Taugenichts' (From the Life of a 
Good-for-Xothlng ) . 

Elder down, fine soft plumage that 
grows under the ordinary feathers 
of the eider duck D-160-i 
Eider-down cloth, a fabric with soft, 
heavy nap of cotton or wool on a 
knitted cotton foundation. 

Eider duck, a diving duck; species 
include American eider (Somutcria 
viollissima) and king elder (Soma- 
tcria spcctabitis ) : D-160-1 
Iceland I-10a 

Elelson, Carl Ben (1897-1929), avia- 
tor, born Hatton, X.D. ; first pilot 
to use airplane in Alaska; pilot for 
Sir George Hubert Wilkins' polar 
flight 1928; died in crash of! Cape 
North, Siberia, while attempting 
flight to icebound vessel Nam/7;. 
Eifel <r/cO. The, rugged plateau of 
Germany in former s.w. Prussia; 
about 1000 sq. mi.; average eleva- 
tion 1500 to 2000 ft.; many ex- 
tinct volcanoes. 

Eiffel (t'/i7, French c-/r?'), Alexandre 


Gustavo ( 1 832—1923), French engi- 
neer, builder of Eiffel Tower, and 
authority on aerodynamics; de- 
signed framework for Bartholdi’s 
Statue of Liberty. 

Eiffel Tower, in Paris, France P-83&, 
nmjj P-83a, pictures F-266, P-81 
Eiger (»77Cr), peak (13.042 ft.) in 
Bernese Oberland. Swis** Alnv. 
Eight, The, group of artists P-38 
Eighteenth Amendment, U. S. Consti- 
tution P-416-17 
repealed F-355 
text U-355 

Eljkmnn ), Christian (1S5S— 

1950). Dutch scientist; professor of 
hygiene at Utrecht. 3898-1928 * 
Xobel prize in medicine, 1929: laid 
foundation for vitamin study: 
V-497 

Kihon. See in Index Icon 
•Eihon nusilfke* (»7;0>i bd-sH'i-kc), 
famous book which appeared im- 
mediately after execution of 
Charles I and profe*-'**ed to be the 
king’** own account of his suffer- 
ings in prison : probably written by 
Bishop John Oauden (1605— G2). 
'ElkonoMnsten' ("image breaker"), 
Milton’ - defense of the execution of 
Charles I. written to counteract 
‘Eihon Basil ike'; at the Restoration 
it was ordered suppressed and 
burned by the hangman. 
ElUhrmluw (cl-$htm f i~u8) f Lout* 
Michel (1864-1941), painter, born 
Arlington. X.J.; began painting at 
17, won recognition 50 years later. 
Elrmtidl {ti-uou'dt ), Luigi (Io-i'pe) 
(born 1874), Italian political 
leader; member of Christian Demo- 
crat party; financial expert; elected 
president of Italy for seven-year 
term 194S. 

Elmlhoien (?»id7/6-rru), city in s. 
Netherlands; trade am) industrial 
center; pop. 234,527: maps B-lll* 
E-424 

Einhard ( in’hort ), or Eginlmrd 
(<V<7m-h«rO (7707-S40?). secre- 

tary anil biographer of Charle- 
magne; also an architect; his biog- 
raphy of Charlemagne was one of 
the noted books of the Middle Ages. 
Ehikorn (tit'Ardru). a primitive type of 
wheat W-118, pictures W-116, 119 
Elnsiodelii (hi'gr-dehi), Switzerland, 
town 20 mi. s.e. of Zurich; pop. 
8392; Benedictine abbey (10th cen- 
tury) containing reputed miracle- 
working image of the Virgin 
Zwingli at Z-36G 

Elnxteln (Fii's/fu ), Albert (1879— 1955), 
American scientist E-286, picture 
E-286 

gravitation G-173, R-100 
mas** and energy A-464, E-344/-5 
photoelectric effect E-344d 
relativistic corrections of Xewton s 
mechanics P-232 

relativity theory R-98-101, E-286, 
P-232, diagrams R-98-100 
Einlhoxen (tn’/5-ft u ), Willem (I8G0- 
1927), Dutch physician; won Xobel 
prize in medicine 1924 for his string 
galvanometer, recording most mi- 
nute vibrations, used in nerve, heart, 
and muscle examination. 

Eire (u'rc), or Erin, goddess and 
queen of Tuatlia de DanAiin. tribe 
of people in Irish folklore 1-234 
Eire, Gaelic name of Ireland 1-226, 
230b 

Eisenach (i'zc-nuiz) , city In central 
Germany at n.w. end of Thunn- 
glan Forest; pop. 51,834; 
of Wartburg near: maps G-88, E-4*-* 
Bach Museum B-10 
Luther hidden at L-353 
ENepliower (T'g’u -hou-ci'), Dwight 
D(avid) (born 1890). 34th presi- 
dent of United States E-2S7— S«J- 
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ELECTRIC 

A-518; locomotive L-291 
symbol for, picture R-40 
voltages furnished B-80-1 
Electric hell E-292 
Electric catfish T-155, 15G 
Electric charge E-294-—7, 301, 305—6 
atom A--4G0, M-142e 
Du Fay's discovery E-307 
electrons and electronics E-316-17 
lightning studies L-241 
measured by single electron A- 4 57 
particles in atom A- 4 57-8 
radio R-34 

Electric circuit E-294-300. See also in 
Index Circuit, electric 
Electric clock W-59 
principle of motor E-2 9 2, plctu re TV-59 
Electric conductors E-297, 317, dia- 
pram E-298 
aluminum A-182 
copper C-473 
crystals C-525 
graphite G-156 
metals M-142# 
selenium S-98 
silver best E-297 

Electric current E-294— 300, E-31G— 17 
alternating (A.C.) E-305-6, E-290-1, 
R-33— 4, diagram E-3445 
rectified by crystal R-36; vacuum 
tube R-37-8, diagram R-39 
conductors and conductivity E-294, 
297, E-316: solutions E-300-2, 

E-315 

direct (D.C.) E-290-1: alternating 
changed to R-36, 37, 38, 44; rule 
concerning direction E-297 
eddy E-292, diagram S-334 
generation E-290-2, E-311-125 
heat causes E-302, diagram E-294 
high frequency R-40-l: from a 
magnetron E-321, dtagrams 
E-320 ; transmitting R-41; vacuum 
tubes as generators E-320-1 
induced E-304-6, E-290 
magnetic effects E-303-5, E-290-1 
measurement E-298-300: galvanome- 
ters used G-6-7 
possible use in fishing F-116 
transformer T-167, diagram T-167 
transmission E-3125, diagrams 
E-313, picture E-312 b 
Electric eel T-155, 156, E-268 
Electric elevator E-328-9, picture 
E-328 

Electric eye R-30c. See also in Index 
Photoelectric devices 
Electric fisliev, F-105 
electric eel T-155, 156, E-268 
torpedo fish T-155, 15G, picture T-155 
Electric furnace F-316-17 
calcium carbide production C-18 
refractory brick manufacture B-304 
steelmaking 1-243-4, 247, diagram 
1-236, picture 1-243: invention of 
1-247 

Electric fuse** E-303 
alloys used for A-173 
fire prevention F-89 
Electric generator E-289-92, pictures 
E-290-1 

A.C. and D.C. types E-291, 292 
commutator and armature E-290-1 
gas-driven, pictures M-435 
hydroelectric turbine types, pictures 
T-211, Y7-69 

locomotive, picture L-291 
streetcar S-430 
Electric heating H-321 
Electric Home and Farm Authorltv 
R-205 

Electricity E-293-309, pictures E-293- 
308. See also in Index Electron; 
Magnet and magnetism; Radio; 
Telegraph; Telephone; Television; 
X rays; also headings beginning 
with Electric and Electro 
atoms, electrical nature of A-457-8 
bibliography H-396 
capacity E-306: in radio R-34 
cells and batteries B-79-82, diagrams 
B -7 9-81 


charges, circuits, and currents 
E-294— 7, 298-300 

chemical action generates E-301, 
diagram E-295 

communication aided by C-424c-d 
conductors and insulators E-297, 
0525, S-98 

direction of current, confusion over 
E-297 

electromagnetic radiation R-29-32, 
pictures R-29, 30a-2, table R-30 
elect rnmrurnptiMTi E-303— 5, M-41— 3, 
T-167, picture M-42 
electronic nature E-31G-21, E-293-306 
electron 4 - and electronic*: E-31G-21 
experiment elementary E-293 
hKtory E-307-9, P-234-5 
inductame E-305. 30G: in radio R-34 
induction E-30 4-G: colN and trans- 
former* T-1C7; radio R-37 
industry electrified E-3125-13 
Inventions tabic I-204h 
lightning nature of L-240-1 
measurement and unit*- E-298-300 
ammeters G-6. diagram G-C 
ampere E-298 
gal\anometers G-6-7 
ohm E-298-9, diagram E-300 
volt and \oltagc E-298-300 
voltmeters G-C, diagram G-C 
watt E-300 

wattmeters G-G-7, M-1S2. picture 
M-183 

name origin of E-307 
phototube and devices P-200— 10a, 
pictures P-209-10 

physiologj brain wave*- B-283; 

nerve impulse*; N -11 1-12 
po*itl\ e and negative E-294, A-457-8, 
E-316— 17 

resistance E-297-8: in radio R-34 
rural electrification A-61, E-313-14 
thermoelectric effects E-302, T-117, 
P-448 

ways to make, diagrams E-295 
Electricity, static, electricity nt rest 
E-294 

Electricity In the home. Sec in Index 
Electric appliances; Electric light- 
ing 

Electricity on the farm A-61, E-313— 14 
Electrlr-llght bag, or giant unler bag 
W-65, picture W-64 
Electric lighting E-309-11, L-238, pic- 
tures E-S10-11, L-239. Sec also in 
Index Electric power 
arc lamp E-309-10: mlsch metal 
u*ed A-174; motion-picture pro- 
jector, diagram S-392, pictures 
M-424, 425 

circuits, planning, picture E-299 
floodlighting: lamp used in, picture 
E-310 

gas-driven generator, picture M-4S5 
lamp 

annual consumption E-311 
carbon filament E-310, E-237 
construction E-310, V-434, G-1225 
Edison invented E-237, picture 1-199 
frosted G-1226. E-310 
production E-Sll 
tungsten filament invented T-206 
types, picture E-311 
meter M -182-3 
signs E-314 

Electric locomotive. Sec hi Index loco- 
motive, subhead electric 
Electric meter M-182-3, E-292 
Electric motor E-291-2, picture E-292 
automobile starter A-526-7 
induction motor E-292 
submarine S-436, 437 
superior for factory machinery 
E-312&-13 

Electric organ 0-424 
Electric power E-311— 14, pictures 
E-3125-13, color picture E-312- 
312a. See also in Index Hydroelec- 
tric power 

battery B-79-82, diagrams B-79-81 
discovery by Faraday, basis of F-20 


ELECTROLYSIS 

factories E-3121/-13 
generators E-289-92, pictures E-290-1 
high voltages In transmission E-303 
hydroelectric W-68-70, pictures 
W-67, 69 

production E-311-12& 
rural electrification E-313-14, A-61 
tides, possible u*e T-131 
transformers E-3125, T-167, dia- 
grams E-313, T-167 
turbine types used T-210— 12, pic- 
tures T-211-12 
volcano hame*.*.rd V-520 
Electric rnlluny* S-430-2, R-63-4, pic- 
tures S-429, 431. Sec also in Index 
Elevated railway; Locomotive, sub- 
head electric; Street railway; Sub- 
w ay 

Electric my, or torpedo fisli T-155, 15G, 
picture T-155 
Electric refrlgerntor R-94 
Electric resistance E-297— 8 
pure metal* versus alloys A-173-4 
radio R-34, 37 
symbol for, picture R-40 
Electric shock 

artificial respiration if breathing 
stops F-9C, picture F-95 
electric fishes T-155-G 
prevention S-7-8, picture S-9 
Electric signs E-314 
apparent movement and S-100 
Electric streetcars. See in Index Street 
railway 

Electric thermometers T-117, P-447—8 
Electric torpedo T-15C 
Electric transformer. Sec in Index 
Transformer 

Electric a nice E-316-21. Sec also in 
Index Vacuum tube 
Electric welding "W-90 
Electric wire. See in Index %VlrC, 
electric 

Electrocardiogram, of heart H-314 
Elcctrocnrdiogmph.forrecordlng heart 
current H-314, picture D-104 
Electrochemistry E-315, C-220. Sec 
also in Index Electrolysis; Electron 
action In solutions E-301, B-79-82, 
diagrams B-79-81 

batteries and cells B-79-82, diagrams 
B-79-81 

electromotive series E-315 
electroplating E-302, E-316 
electrotyping E-321 
hydrogen ion concentration H-460, 
A-10 

Ionization E-315, A-10, E-318, pic- 
ture E-301 

measurement of current E-298 
Electrocution P-415 
Electrode, terminal through which 
electric current enters (called 
anode) or leaves (called cathode) 
In electrolytic solution or ionized 
gas E-302, E-315, 1-205 
arc lights E-309 
battery B-80 

carbon used A-183, C-120, picture 
A-182 

electric furnace F-317, 1-244, pic- 
ture 1-243 

oil-well logging P-172 
storage battery B-81 
X-ray and Crookes* tubes X-328 
Electrodynamics, or electrokinetics, 
science of electricity in motion 
E-308 

Electroencephalogram ( e-leh-tro-cn- 
sef'g-ld-gram) B-283 
Electroencephalograph B-283 
Electrol'ysls, electrical decomposition 
of a compound in solution E-SO*., 
E-316, 315 ^ 

aluminum production, picture A-18- 
chlorine obtained by C-288 
Davy’s experiments E-308 
electric current measured by E--95 
electroplating E-302 
electro typing E-321 _ 
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ELIZABETH 


Eleuslnlan (cl-i/fi-slrt'i-an) mysteries 
religious rites at Eleusis In ancient 
Greece D~&3 

Elen sis (t-Iu'als), ancient city m At- 
tica, Greece, on coast opposite 
island of Salamls: in early times a 
powerful rival of Athens. 
Elentheropolis ( c /-*/»-* ft Cr-tfp' o-iis). 

or BethogabrK ancient city of Pal- 
estine, 25 mi. s.w. of Jerusalem; 
Biblical Mnrcshnli; rebuilt during 
Crusades; modern licit .VibrVn. 
Elevated railway, in cities S-429, 
430-1 

New York City, picture H-27S 
Elevation, in architecture. Sec in 
Index Architecture, table of terms 
Elevator, in airplane A-90, c Haprams 
A- 8 7, 88, 89. Sec also in Index 
Aviation, fable of terms 
Elevator, in buildings E-328-9, pieflire 
E-328 

Elevator, grain. Sec in Index Grain 
elevator 

Elf (plural elves), a supernatural be- 
ing of Teutonic mythology; some- 
time?; thought of as a mountain fay 
or. usually, as a small sprite. 

El mtyum, Egypt. Sec in Index 
Fayum 

El Father, Anglo-Egyptlan Sudan. 

See in Index Father, El 
El Fa* um, Egypt. See in Index Fayum 
Elfeld, Germany. Sec in Index Elt- 
vllle 

El rerrol, or Terrol (fd-r6V), seaport 
and naval station of n.w. Snain; 
pop. 34.777; shipbuilding, fishing: 
map E-423 
Elf onl 0-431 

Elgar O'VOur), Sir Eduard (1837- 
1934), English composer noted for 
brilliant, massive chorals and rich 
symphonies; oratorio "The Dream 
of Gerontius* made him famous In 
1900; among best known works are 
‘Sea Pictures', a song cycle: ‘ Pomp 
and Circumstance*, popular march. 
Elgin (<7'pi»), James Ilruce, 6th carl 
of (2621-63), eldest son of 7th earl; 
appointed go\ernor of Jamaica at 
30; governor general of Canada 
1640—34, one of the most papular 
holders of this office; viceroy of 
India (first appointed directly by 
the Crown) 1660 to his death: 09*8 
Elgin, Thomas Bruce, 7th earl of 
(17C6-1841), English diplomat and 
art collector, envoy to Belgium, 
Prussia. Turkey 

removes Elgin Marbles from Athens 
A- 12 

Elgin (tl'&in). III., city 3G ml. n.w. of 
Chicago, on Fox Diver; important 
market for dairy products; pop. 
44,223; watches, watch cases clocks, 
shoes; printing and publishing; 
‘date hospital for the insane: maps 
1-36, U-253 

Elgin (el'f/in) Marbles, remains of 
Parthenon sculptures in British 
Museum G-204, pictures G-200, 206 
Elgon, Mount, an extinct volcano in 
East Africa, on boundary between 
Uganda and Kenya; 14,136 ft.; 40 
mi. in diameter (crater 5 mi. 
across): maps A-46, E-J99 
El Greco. See in Index Greco, El 
El Hasn, of Arabia. See in Index 
Hasa, El 

Elhuyart (el-ft-i/arf'), Eaiisto de 
(1755—1833) and Juan Jos£ de 
(died 1804), brothers, Spanish 
chemists who isolated tungsten 
(1783). 

£*11, Hebrew priest and judge, under 
whose care Samuel was brought up 
(I Sam.). 

Elia (c'ft'-d or e7f-d), pen name of 
Charles Lamt* (‘Essays of Ella’) 
L-88, E-398 

Eli'inh. Hebrew prophet; denounced 
Aiiab, king of Israel, for idolatry. 


destroyed the 450 prophets of Baal ; 
was carried to heaven in chariot of 
fire (I Kings xvil; II Kings il): 
P-418 

Et'lot, Charles “William (1S34-192G), 
American educator E-329 
develops elective system C-383 
Eliot, George (1819-So). pen name of 
Mnrv Ann Evans English novelist 
E-330— 1, E-381, picture E-330 
Eliot, George ridding (bom 1894), 
military analyst and writer, horn 
Brooklyn, N Y.; moved to Aus- 
tralia at age of 8, with Military 
Intelligence Deserve. U S Army 
3922-30 (‘The Ramparts We 
Watch* , ‘If Russia Strikes ). 

Eliot, Jared (1G85-17C3). clergyman 
and physician, bora Guilford Conn. ; 
wrote first American work on agri- 
culture: A-64 

EUot, John (1604-90 1, New England 
missionary, called "apostle to the 
Indians,” born Hertford, England: 
came to Massachusetts lGji and 
served as pastor and teacher at 
Roxbury. also worked among the 
Indians in New England . contrib- 
uted to the ‘Bay Psalm Book’ and 
translated the Bible into Algon- 
quian Indian tongue. 

Eliot. Sir John (1592-1632), English 
statesman. Parliamentary leader 
with Pym and Hampden against 
Charles I’s encroachments, ad- 
vanced theory of a responsible 
ministry; imprisoned for 2 years 
and died In Tower of London, a 
martyr to English liberty. 

Eliot, T(hnmns) S(tenrn«) (born 
1868 ), British poet and critic 
£-331, E-383, A-230c, picture E-331 
Eriphaz, one of Job’s three friends 
and advisers; rebukes Job for his 
complaints against calamltv; advice 
is displeasing to God who com- 
mands him to offer sacrifice. 

E'll«, district of ancient Greece In w. 
Pf-!oponne«u«; cap. Ells; with 
Achaia forms nome, or department, 
of modern Greece: map G-197 
Olympic Games 0-381 
Ell«mbethvlllc (d-HrVi-bt fft-i il). Bel- 
gian Congo, capital of ElKabethvillc 
province; pop. 117,879; copper- and 
tin-mining center on Rhodesian rail- 
way in Katanga: maps A-47, E-199 
uranium, largest known deposit 
U-405 

EfiVJm. Hebrew propliet, on whom fell 
the "mantle of Elijah." his master 
and predecessor in struggle against 
Baal worship (I Kings xix; II 
Kings xiil). 

EUsmi. See in Index Dido 
Ellx'Ir, in modern medicine, term used 
for certain extracts or tinctures; 
name applied by alchemists to an 
imaginary substance of miraculous 
power: C-221, A-145 
Elizabeth, Saint (1207—31), Hungarian 
princess, wife of the landgrave 
of Thuringia; legend says, when 
her stern husband seized a basket 
she was carrying to the poor, the 
bread in it miraculously changed 
into roses; festival November 19 . 
Elizabeth (1837—98), empress of Aus- 
tria, wife of her cousin, Emperor 
Francis Joseph I; assassinated at 
Geneva by an anarchist. 

Elizabeth (1709-62). empress of Rus- 
sia; daughter of Peter the Great 
and Catherine I; seized throne 
1741; sided against Prussia in 
Seven Years* War, but at her death 
Peter III, who became emperor, 
made alliance with Frederick the 
Great 

Seven Years' War S-107 


Elizabeth (born 1870), queen of Albert 
I of Belgium, former princess of 
Bavaria A-140 

Elizabeth (Stuart) (159G-1662), queen 
of Frederick, "winter king" of 
Bohemia, and daughter of James I 
of England; ancestress through her 
daughter, electress Sophia, of Han- 
overian kings of England. 
Elizabeth, of York (14G5— 1503), queen 
of Henry VII of England H-337 
Elizabeth (born 1900), queen of 
George VI of England G-G8, E-334, 
pictures E-334a, G-C8 
Elizabeth I (1533-1603), queen of 
England E-332-3, S-123, picture 

E-332. Sec also in Index Eliza- 
bethan Age 

Christmas customs C-297— 8 
Drake D-128, 129 
Essex E-333 
Leicester E-333 

Lynn Fontanne ns. plcfurc D-135 
Mary, queen of Scots E-333, M-106-7, 
picture M-107 
personality E-332, 333 
Raleigh R-72-3 
reign, events E-333 
religious policy E-333, C-303, I-230a 
Scott's portrait of S-G9 
Span fell Armada A-372-3, E-333 

tobacco duty T-142 
Virginia named tn honor of V-489 
Elizabeth II (born 1926). queen of 
the United Kingdom of Great Brit- 
ain and Northern Ireland E-334- 
334ft, G-68, pictures E-334-334 a 
birthday, official L-303 
Elizabeth (1843-1916), queen of 
Charles I of Rumania. Sec in In- 
dex Carmen Sylva 

Elizabeth, pen name of Counte c s Mary 
Annette Ru^ell (1866-1941), Brit- 
ish novelet. born Sydney, Australia: 
also known by her maiden name of 
Beauchamp and by name of her 
first husband. Count Arnhn, after 
whose death she married Earl Rus- 
sell (1666-1932). brother of Ber- 
trand Rits«cll ; witty, charming style 
(‘Elizabeth and Her German 
Garden'; ‘The Enchanted April'; 
‘Mr. Sherrington*). 

Elizabeth, Madame (Elizabeth Philip- 
pine Marie f-Hh'no) (1764-94). 
commonly called "Madame Eliza- 
beth." devoted sister of Louis XVI 
of France, executed by revolution- 
ary’ tribunal: picture F-292 
Elizabeth, N. J.. industrial and resi- 
dential city and port on Newark 
Bay, 14 mi. s.w*. of New York City: 
pop. 112.817: E-334ft, map, inset 
N-264 

c-arly history N-167, E~334ft 
EHrahetlt'nn Age. fn English literature 
E-37Ga— ft, S -12 2—4. D-132 
Bacon, Sir Francis B-10-11 
drama S-123— 4; Shakespeare S-118— 
32, D-132 
.Tnn^on, Ben J-363 
Shakespeare S-118-32. pictures 
S-118— 21, 123, 125, 128, 130-2 
Elizabethan architecture, an English 
style derived from Gothic but pass- 
ing first through the transitional 
style called Tudor; used chiefly lor 
manor houses and other secular 
buildings: A-318, E-365, picture 

E-367 

Haddon Hall, picture A-317 
Elizabethan furniture 1-177, picture 


1-177, table 1-178 
Elizabethan theater T-112 
Shakespeare S-119— 20, 124, pictures 
S-123, 125 , . 

r>i; t- Cf TT£Um> id find 01 


Jersey, picture C-185 
Elizabeth City, N. C-, commercial 
center of rich farming district in 
n.e, corner on Pasquotank Biver. 
pop. 12,685; cotton and jutnper 
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EMINENT 


El'sa, in German legend, wife of 
Lohengrin L-296, 0-390-1 
El Salvador. See in Index Salvador. HI 
Elsinore, Denmark. See in Index 
Helsingbr 

Elsmere, Del., town 3 mi. s.w. of Wil- 
mington; pop. 5314: map D-53 
Elssler, Tanny (1810-84), Austrian 
dancer, born Vienna; debut at age 
of G; American debut 1840; re- 
markable for beauty and skill; most 
successful in ballet and in dances of 
Spain; often danced with sister 
Theresa (1808-7S). 

El'sler, or White Lister, river of cen- 
tral Germany emptying fnto Saale 
3 mi. s. of Halle; 115 mi. long. 
Elt'vllic, or El fold (eVftlt). Germany, 
town 5 mf. s.w. of Wiesbaden; 
printing press set up by Gutenberg 
in 14 C5 

Elimrd (d-lfi-(rr'), Pnul (1895—1952), 
French poet, born Saint-Denis; 
identified first with dadaists, later 
with surrealist movement. 

Ebullition (£-7u-rI-ii*#7*un), zone of, 
in soil S-229 

Ebelijem (CViC-irf m), C(onrnd) A(r- 
nold) (horn 1901), biochemist, born 
McFarland. Wis.; on faculty Uni- 
versity of Wisconsin after 1925. 
noted for researches on vitamin B 
complex. 

ELer, a young cel E-2G7 
Elwood, Ind„ manufacturing city 40 
mi. n.e. of Indianapolis; pop. 
11,362; trade in livestock, grain, 
and produce; kitchen cabinets, 
glass, clay products; win;) 1-78 
E'lj, Richard Theodore (1S34-1943), 
political economist, born Ripley, 
X. Y.; for many years at University 
of Wisconsin; later research pro- 
fessor at Northwestern University 
('Outlines of economics’; ‘Studies 
In the Evolution of Industrial 
Society’; 'Hard Times — the Way 
In and the Way Out’). 

Elj, England, city on Isle of Ely (a 
marshy plain) 15 mi. n e of Cam- 
bridge; pop. 9989: tnap B-325 
EL, Minn., hunting and fishing center 
in n e„ 25 mi. s, of Canadian border; 
pop. 5474; famous outfitting point 
for camping trips in North Woods: 
map 51-286 

Ely, Xev., city in e. of state; pop. 
3558; copper mining’ and smelting 
center: maps N-132, U-252 
copper mining C-474 
ELot, Sir Thomns (14907-1346), Eng- 
lish diplomat and scholar; friend 
of Sir Thomas More; remembered 
for his books ‘The Castle of 
Health’, a popular treatise on medi- 
cine, and 'Book Xnmed the Gover- 
nor’, a moral philosophy to guide 
men destined for high places. 
Elyr'in, Ohio, manufacturing city 24 
mi. w. of Cleveland and 7 mi. s. of 
Lake Erie; pop. 30,307; furnaces, 
steel products, chemicals, screws 
and bolts, fishing tackle; map 0-356 
£Iysee (d-f£-z«'> Ealnce, Paris, official 
residence of French presidents 
1848-52, 1871—1940, and again since 
1945; built in 1728 for a French 
count, but made residence of Ma- 
dame de Pompadour by Louis XV. 
Ebsium (e-Jtz’i-um), or Elysinn 
Fields, in Greek mi'thology H-241 
El'jtra, in zoology, a term for beetle 
wing covers B-108 

Elzevir (eZ'se-ver), family of 17th- 
century Dutch printers famous for 
beautiful types and choice grade 
of paper; Louis (1540-1617) began 
printing in 1583; his five sons car- 
ried on the work: T-230 
Em, a type measure T-228-9 
Emnnation. See in Index Radon 
Emancipation Act (Great Britain) 
0-337 


Emancipation Act (Russia) R-287 
Emancipation l)n> (September 22) 
F-67 

Emancipation Proclamation, abolish- 
ing sla\ery in U. S. (Sept. 22, 
1862) E-336, C-335 
Lincoln L-249: reading, picture 
L-249 

EmauTicI I, the Happy (3 1G9— 1521), 
king of Portugal, In who^e reign, 
called “Portugal'** golden age.” 
Vasco da Gama opened sea route 
to India, Cabral took possession of 
Brazil and Albuquerque established 
Portuguese rule in Ea**t Indie*.. 
Embn. river in Kazak S S Ft . flows 
s.w. 300 mi to Caspian Sea rich 
petroleum fields Jie along its lower 
course 

Embalming, in ancient Egypt M-449 
Embankment, an artificial bank or 
dike to resist the encroachment of 
water 

breakwaters IT-264 
dike**- Belgium B-110; China H-454; 
Netherlands X-116, jficturcs N-118, 
119, 1-253 

le\ees R-15G, M-S08 
sea walls G-7 

Embnrcadero, in San Francisco, Calif. 

S-41o, picture S-41 
Embargo E-33C-7. 1-195 
Embargo Act (U. S, 1807) E-336-7 
EmliarrasH Kl\cr, in s.e Illinois. 150 
ml. long, enters Wabash River 7 
mi. w. of Vincennes, map 1-36-7 
Em'bassy D-93 

Ember Duj*.. fast days (12 in all) 
observed by Roman Catholic and 
Anglican churches at four seasons 
of the year; the Wednesday, Fri- 
day, and Satin day after December 
13; after the first Sunday of Lent; 
after WlutMinda> . and after Sep- 
tember 14 

Em fiez'/lcmcnt, the fraudulent appro- 
priation of money or other personal 
property by one entrusted with it. 
Emblu, in Norse mythology, name of 
first woman created. 

Emblems. Sec also in Ind< r Flags; 
Insignia 

eagle, symbol of power E-1G7 
scallop shell, medieval pilgrim*; S-55 
Embossed linoleum L-255 
Embossing, producing raised figures 
upon paper, leather, cloth, wood, 
plastic*:, and metals E-S37, pictures 
E-337 

coins M-292 
Embrolderj E-337 

Bnyeux Tapestry T-1S, pictures 
E-360, 361 

colonial child’s sampler, picture 
A-210 

embossing methods E-337 
English, development; William and 
Mary u**e 1-178 
Philippines P-200 
Roman toga and tunic D-144 
Em’bryo, young of plant or animal in 
earliest stages of development from 
seed or egg B-148, E-338, E-268 
seed structure S-97, 98: bean, picture 
B-84; corn, diagram C-484, pic- 
ture P-29G; wheat, picture W-H8 
Embrjokogj, science dealing with de- 
velopment of plant or animal from 
original germ cell E-337-8, B-150-1. 
See also t n Index Egg; Cell; Fer- 
tilization, in biology; Metamor- 
phosis; Protoplasm; Reproduction 
founded by von Baer 2-361, E-338 
plant embryology defined B-262 
supports theory of evolution E-451-2 
Emlirj opb'yta, subkingdom of plants, 
Reference-Outline B-264-5 
Em'den, Germany, seaport in n.w. at 
mouth of Ems River; pop. 37,252: 
maps G-88, E-424 


'Enulcn*, cruiser in World War I 
W-224 

Emrk, Palestine. See In Index 
Esdraelon, Plain of 
Em'crald, a precious stone J-340, color 
pictures J-347-B 
chemical composition M-2GG 
birthstonc. color picture J-348 
Emerald cut, in diamond cutting, pic- 
tures D-79, J-350 

Emerald Isle, poetic name for Ireland 
1-227 

Emergency Conservation Committee, 
a conservation organization C-454a 
Emergency Fleet Corporation, estab- 
lished by U. S. government In 1917; 
after 1927 called Merchant Fleet 
Corporation; transferred to U. S. 
Maritime Commission 1936. 
Emergency Relief Act of 1932 H-423 
Emergency Roller Administration, 
Federal (FERA) R-205, 20G 
Emer'itu?*, term applied to an official 
who has resigned or been honorably 
retired from active dutv because of 
long service, ago, or illness (emer- 
itus professor, emeritus pastor) ; 
originally applied to Roman soldier 
or official who recehed compensa- 
tion and *-pecial privileges after 
honorable dismissal from service. 
Emerson. Ralph lValdo (1803-82), 
American philosonhcr, essayist and 
poet E-338-9, A-22Gc, picture E-338 
aids women’s rights W-184 
bust by Daniel Chester French F-285 
George Eliot and E-330 
Hall of Fame, table H-249 
homo in Concord C-430, picture 
M-130 

quoted L-178, T-122, A-22Gc, d t C, / 
Whitman praised by W-131 
Emerson College, at Boston, Mass.; 
founded 1880; liberal arts with 
specialization in broadcasting, 
drama, speech and speech therapy. 
Kmerj, powdered impure corundum 
E-339 

Emesn, Syria. See in Index Homs 
Emct'Icj* F-9G, 96a 
mustaul M-474 

Emett, Rowland (born 190G), English 
cartoonist, born near London, Eng- 
land; creator of famous character, 
Nellie, an old railroad engine; 
visited U. S. 1952 (author and il- 
lustrator of ‘New* World for Nellie’; 
collection of his cartoons from 
Punch, ‘Emett’s Domain*). 

E.M.F. (electromotive force), or po- 
tential difference E-294, 298 
electric cells produce E-315 
Emigration, departure from one coun- 
try to settle In another. See also 
in Index Immigration 
European problems 1-47, 49 
Ireland, Republic of 1-226 
Italy 1-264. 275 
Mexico 1-48 

Scandinavian countries S-65 
Emigres (d-me-/7rd'}, in French Rev- 
olution F-293 

'fimlle* (d-mtT), by Jean- Jacques 
Rousseau R-236, L-270 
Emilia (e-min-a), a genus of annual 
and perennial plants of the com- 
posite family, formerly called 
Cacaha. The tassel flower (2?. 
sapittata ) has small heads of reu 
or gold flowers; native to the 
tropics; also called Flora’s paint- 
brush. 

Emilia-Romagna (a-m€Vyd ro-mau'- 
i/a), region of northern Italy s. of 
the Po River and n. of Tuscany; 
8542 sq. mi.; pop. 3,538,851; cap. 
Bologna: 1-265-6 

Eminent domain, the right of a state, 
by virtue of its sovereignty, to con- 
trol and appropriate private prop- 
erty for public uses; by this right 
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in public office , but fanatical in 
religious mattery. 

Emlicott, X. Y., industrial village on 
Susquehanna River, in s. part of 
state. 8 mi. tv. of Binghamton; pop. 
20,030; shoes, business machines; 
Harpur College: map X-205 
Endicott Mountains, Alaska, part of 
Brooks Range; name formerly ap- 
plied to whole chain* map A-135 
Emli\e (cn'dtv or cn'diu), an annual 
or biennial plant (Cichorium En- 
divia) ; culthatecl in Europe since 
lGth century; curled and narrow- 
leaved varieties used for salads. 
French endive produced by blanch- 
ing is tile Witloof variety. 

EndNfher (tllf'/iKtr), Stephan L. 
( 1S09 — 19). Hungarian botanist and 
linguist; curator of botany. Mu- 
seum of Natural History, Vienna; 
professor of botany and director 
botanic garden. University of Vien- 
na; a founder of Vienna Academy 
of Sciences; made valuable contri- 
butions to study of Oriental lan- 
guages and literature. 

En'docnrp, shell of a fruit pit F-306 
Er* , n«»*ine glnml*. or ductless glands 
H-424-6, diagram H-425 
disease D-104-5 

■End of the Trail’, statue by James E. 
Fraser, at end of Lincoln Highway 
In Golden Gate Park. San Francisco; 
depicts Indian rider bowed over in 
grief at the fate of his race 
Endog’nmy, a restriction in marriage 
M-100 

En'doly rtipli, fluid in labyrinth of the 
ear E-170, 171 

Endor, M itch of, the sorceress at En- 
dor. Palestine, to whom Saul ap- 
pealed for aid against the Philis- 
tines (I Sam xxvhi). 

Endorsement, also Indorsement, in 
law. See also in Judex Law, fable 
of legal terms 
check C-509 

EndosUeleton, an internal skeleton, as 
the human one A-252 
En'do^pcrm, food material surround- 
ing embryo in many seed plants 
S-98 

corn C-484. diagrams C-483, 484, 
picture P-296 
wheat, picture W-11B 
Endothernile compound A-8 
Endowment policy, insurance 1-168 
Endowment*.. See in Index Founda- 
tions and charities 
End papers, in bookbinding B-245 
Endter (rnf’tir), Michael, German 
illustrator of first children’s pic- 
ture book L-269 

Endy inion {£n-dim'i-6n ) , in Greek 
mythology, beautiful young shep- 
herd ; Zeus bestowed on him immor- 
tality and everlasting sleep; the 
moon goddess, Selene, visited him 
nightly in his cave and caressed 
him without his knowledge 
subject of poem by Keats K-19: 
quoted E-380 

Eneas. See In Index Aenea« 

‘Eneld’. See in Index ‘Aeneid* 

Enemy property, in international law 
1-191 

Energy E-344— 5, A-459— 60, chart 

U-321, pictures E-344— 344b, e, Ref- 
erence-Outline P-237, table E-344c. 
See also in Index Mechanics; Power 
absorption A-459, R-30— 30a, E-344C, 
diagram E-344e, pictures R-30a 
conservation E-344d 
conservation of mass-energy M-142& 
Einstein theory R-100 
emission A-459, E-344c 
energy* level A-459 
fuel F-313— 15, chart F-314 
human: expenditure, chart H-412, 
pictures H-412; food F-216-17, 
L-224d, R-117. charts F-211. 216 
kinetic and potential E-344— 344a, 


M-162, pictures E-344 a 
levels for electrons in atoms M-142/— 
g, E-344/ 

levels in atomic nuclei E-344/, 
M-142/j 

mass turned into A-463— 4, E-344/-5 
nuclear binding energy R-54b 
orbit A-459 

quantum theory. See in Index Quan- 
tum theory 

radiation R-29-32, pictures R-29, 
30a-2, table H-30 

radioactivity R-52-5, pictures R-52- 
4d 

sources E-344, picture E-344 
animals and plants B-14G, P-294 
sun E-344, S-450. 452-3, picture 
E-344: solar battery’, picture 
1-204 

water cycle balance W-62 
wave mechanics F-34 4d-c, P-236, 
R-30c-d, diagram E-344c: 13ohr 
theory chanced by E-344/ 

Encsco (cn-rs-ko’ ). George* (1881— 
1955), Rumanian violinist and com- 
poser. at 1G gave concert of Ins 
composition* 5 influenced by Wagner 
and Brahms CFantaisie pastor- 
ale’: ‘Rhap c odie<5 roumainc*’) 
Enfant. Pierre Clmrle* I.’. See m In- 
dex L'Enfant, Pierre Charle* 
Enfield, Conn . center of extensive 
tobacco-growing region. IS mi n 
of Hartford on Connecticut River, 
pop of township 15.164; makes 
carpets map C-445 
Enfleurnge (ah-flur-dzh % ) , a perfume* 
making pioce** P-148 
Engndlne {cn-gd-ilf n’ ) , valley of Inn 
River In e Switzerland . go mi. 
long, noted for p1cture*que scenery* 
and health reports picture S-47G 
Engelmnnn. George (1809-54). Ameri- 
can physician and botanist, bom 
Frankfort-on-the-Main. Germany ; 
to V S 1832 ; first observer of im- 
munity of American grapes to the 
Phylloxera. 

Engelmnnn spruce, evergreen tree 
(Pieca cngclmanni ) of pine family, 
native to mountain* from British 
Columbia to Xew Mexico Grows 
70 ft. to 120 ft. high; trunk slender, 
erect: crown narrow, cone-shaped. 
Leaves 4-angled, to i in. long, blue 
green, soft, aromatic; cones to 3 
In. long. 

Engels (cng'tls), Friedrich (1820- 
95), German socialist, coauthor 
with Marx of the 'Communist Mani- 
festo’ M-105. C-425 
Enghlrn (du-gf~ -»/«»'). E. A. II. do 
Bourbon, flue d” (1772—180 0, 
French £mfgr£ prince, Ia«?t of the 
Condes. seized on neutral land as 
conspirator and executed by* Xnpo- 
leon’s order. 

Engine, machine for creating or ap- 
plying mechanical power. Sec also in 
Index Airplane, subhead engine; 
Automobile, subhead engine; Elec- 
tric motor; Electric locomotive; 
Diesel engine; Internal combustion 
engine; Jet propulsion; Locomotive; 
Motor; Steam engine; Tractor; 
Turbine 

calibration M-24 
machine first called M-13 
Engineering, any profession which re- 
quires the application of scientific 
principles and methods to industrial 
or other practical enterprises 
E-345— 6. See also in Index chief 
topics listed under this heading 
aeronautical A-540 
architectural A -393 — 4 
books about H-399 
bridge construction B-305— 11, pic- 
tures B-305-11 

building construction B-343-7, pic- 
tures B-343-7 

canals C-107— 9, pictures C-107, 
108a— 9 


chemical C-220 
civil S-457, E-345 
design 1-142 
divisions E-345 

flood control F-144-6, R-156, M-308, 
310, pictures E-278, F-144 
harbors and ports H-263-5, pictures 
H- 262-5 

hydraulics W-67-8 
Industries. Reference -Outline 1-147 
irrigation and reclamation 1-249-53 
lighting L-238 
marine E-345, S-157-8 
mechanical engineering, vocation 
E-345, 346 

mechanics, principles and laws 
M-158-62, pictures M-158-62 
mining M -274-5. E-345 
physics and P-230 
profession Y-504 
railroads R-60-1 

road building R-l58c-cL picture* 
R-168c— c 

Roman arhievements A-282-3, A-309, 
S-110, R-160, R-186 
safety S-6-7 
ship designing S-157-8 
space travel, contribution to S-309 
traffic problem** R-158a-5 
tunnel* and «ubwavs T-208-10, pic- 
tures T-208-10 

water power W-67-70, map W-70, 
pictures W-67-9, tables W-69 
water *upply and waterworks 
W-71-4, pictures W-71— 3 
Engineers. Corps of, U. S. Army* 
A -37 9, U-361 
insignia, picture U-238 
Engine turning, machine work M-14 
England, the s. part (not including 
Wales) of Island of Great Britain; 
50.374 sq. mi : pop 41,572,585; cap. 
London: E-346-5G, maps B-321, 
324-5, E-347, pictures E-346, 348- 
66, AV/ercucc-Ouflmc G-174-7 
agriculture E-353-4: historic, 

contributions A-71, E-369a; prod- 
ucts, list E-346; sheep breeds 
S-138 

antiquities 

Bronze Age relics, pictures B-32S 
prehistoric man, remains M-70 
Roman remains K-50: lamp, pic- 
ture L-89; mosaic, picture A-300; 
utensils, pictures R-185; villa, pic- 
ture E-358; wall E-359, S-64, 
pictures S-G5, E-358 
Stonehenge S-402, pictures M-66, 
E-357 

architecture. See also Vcloic , sub- 
heads castles and palaces; cathe- 
dral*; shelter 

Elizabethan A-318, E-365, picture 
E-367 

Georgian, picture* E-369/; house in 
U. S., picture A-322 
Gothic* A-317: Canterbury Cathe- 
dral C-l 14-15, picture C-115; 
Salisbury* Cathedral, picture 
A-400<? ,* Westminster Abbey* 
W-98-9, picture W-98 
modern Gothic: Hou*es of Parlia- 
ment. pictures G-173, P-87-8, 

L-303 

Norman A-312: Ludlow Castle, pic- 
ture E-351 

Renaissance A-319: St. Paul's Ca- 
thedral, picture L-302 
Tudor A-318: Hampton Court Pal- 
ace, picture E-366; house in UJS.. 
picture A-322 

wood carving W-1906, pictures 
W-190a, 191 

army W-10: beginnings A-152; 
honor decorations D-39— 40; limita- 
tion of armaments P-102; Tommy 
Atkins, origin K-49; uniforms 
U-234 
arts 

furniture and decoration, picture 
1-177 

furniture styles 1-176-9 
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20th century E-369e, L-75: rise of 
labor party E-372 

language. Sec in Index English 
language 

learned societies A-5 
libraries L-182-3, 184 
literature. See in Index English 
literature 

marine corps M-97 a-b 
marriage M-100 

minerals E-354: chalk, picture 
M-265; coal C-368; tin T-137, 138 
money: gold, legal standard and 
value G-133; sterling bloc 1-196 
mountains E-346, 348, list E-34G 
music M-4G0, 461, 466: festivals 

L-158; light opera 0-397-8 
name, origin of E-358 
national songs N-40. 41 
natural features E-346, 348, list 

E-346, 7)1 a p B-321 

navy N-91, 93: beginnings E-364-5, 
N-91, B-205; honor decorations 
D-39-40; limitation of armaments 
P-102; marine corps M-96, 97n~l> 
orders of knighthood D-43 
parks and woodlands X-39 
patron saint. Saint George G-6C, 
picture G-66 
people E-348-51 

population: birth and death rate, 
graph P-372; density E-350; 
racial stocks E-348 
products, list E-346 
radio R-49, E-356 

religions E-356. See also In Index 
England. Church of 
rivers E-348, list E-346 
rulers. Sec tabic on preceding page 
shelter E-351, pictures E-3G9/; cruck 
house, picture K-369/; Georgian 
house, picture E-369/; herdsman’s 
hut, picture E-359; manor houses 
A-318, E-365, pictures E-356, 

A-317; prehistoric, picture E-369/; 
row, picture E-369/; thatched 
cottage, pictures E-353, S-132; 
timbered houses W-1905, pictures 
S-131, E-364, 369/ 
sports and games E-350: bowls 
B-266; Rugby F-230, 234; soccer 
F-230, 234; wrestling W-307; 

yachting B-216 

tariff T-17, E-369d, 371, C-183: Em- 
pire preference 1-196 
taxation: history T-25, P-B8-9; 

Lloyd George reforms L-286; poll 
tax T-227 

tea drinking T-28, 32 
Thames River T-110 
titles of nobility D-40, 42-3 
transportation E-355, 356, E-373: 
canals C-108a, L-158, 1-132; enrlv 
railroads R-58-9; 18 th centum' 

T-170/-1: Industrial Revolution 
aids 1-132 

Wight, Isle of W-133-4 
woman suffrage W-185 
England, Church of, also Anglican 
Church, state church of England 
E-356 

American Colonies A-206, C-303 
Augustine's mission C-114 
Becket and Henry II B-92 
British peerage includes archbishops 
and bishops D-43 
disestablished in Ireland G-118 
Elizabeth I restores E-333, C-303 
Henry VIII becomes head H-338 
James II and Catholicism J-293 
King James Bible B-135 
Mary I and Protestants M-105 
Oxford movement N-168 
Protestant Episcopal church founded 
C-303 

Puritan movement A-206, P-44S, 

M-145 

Thirty-nine Articles (1576) C-303 
Wales W-3-4: disestablished W-3-4 
England, history of E-357— 73, chart 
H-364-5, 367, pictures E-357-62, 

364-9bj d f 369/— 73, Reference- 


Outline G-175-7. See also hi Jnrfcx 
British Commonwealth anil Empire: 
Ireland; Scotland; Wales; also 
Middle Ages; Parliament, British: 
and names of chief events and 
persons 

To Norman Conquest (1066) E-357-9 
prehistoric remains S-402, pictures 
B-32B, E-357 

Celtic people and religion C-1G3, 
S-G4 

Roman Conquest C-14, E-357-8, 

L-2D8: Kipling's stories K-50 
Teutonic conquest E-358-9 
Arthurian legends A-393-4 
Christianity C-114 
Alfred the Great A-152, E-359 
Ethelrcd the Unready E-264, E-359 
Danes rule E-359: Canute C-117; 
Harold I H-270 

Harold II, last Anglo-Saxon king 
H-270 

Under Norman kings (10GG-1154) 
E-359— 61, N-243 

Norman conciuest • battle of Hastings 
H-280; William the Conqueror 
W-137, E-359-G1 

feudalism established E-S60, W-137 
Jury system established J-3G6-7 
William II. mlsgovemment W-138 
Henry * and II E-361 
Stephen’s contest for throne S-390 

Struggle for constitutional liberty 
(1154-1337) E-3G1-3 
Henry II, reforms of H-335-6, E-361 
Thomas Becket B-92 
Richard I and the Crusades R-149-50 
Magna Carta and King John M-41, 
J-357-8, jiicturcs M-41 
Henrj* III and Barons’ Wars H-336 
de Montfort's reforms M-379 
Parliament, rise of M-379 
Edward I and II E-2G4-5, E-362, 
P-B8 

Wales conquered W-3 

Scottish wars S-G45: Wallace W-4; 

Bruce B-332 
feudalism declines F-G2 
tourn^ and cities R-107 

Hundred Years ’ War and Wars of the 
Hoses (1337-1485) E-363 
Hundred Years’ War H- 4 45-6 
Edward III E-265, E-363 
printing introduced P-414d 
Chaucer's public career C-200 
Black Death B-203 
Wycllffe and the Lollards W-314 
Wat Tyler’s Rebellion T-227 
serfdom ended S-197, E-363 
Richard II and Parliament R-150-1 
Henry IV, V, and VI H-336-7, E-363 
Aglncourt A-56 
Wars of the Roses R-232-3 
Houses of Lancaster and York L-91, 
tabic R-233 
Edward IV E-265-6 
Richard III R-151 

Renaissance and Reformation (1485- 
1603) E-364-5 

Henrj' VII, first Tudor king H-337, 
E-364 

Star Chamber S-382 
Cabot’s voj'ages to New World 
C-8-9 

Renaissance E-376a-7, R-107-8 
Reformation C-303, E-364 
Henry VIII and the Reformation 
H-337— 8, E-364, R-92: Wolsey 

W-181-2; More M-391-2 
Edward VI E-266, E-365 
Lady Jane Grey G-215 
Mary I and Catholic reaction M-105 
Elizabethan Age E-333, E-365, 

S-122-4: bibliography S-132; 

postal service P-386 
Spanish Armada A-372-3, E-3S3 
voyages and explorations A-190: 
Drake D-128-9, picture D-128; 
Hakluyt describes H-246; Hawkins 
H-293-4; Raleigh R-72-4, N-278 


Pnrifan Revolution ami f/»c Restora- 
tion (1603-89) E-365-8 
James I. flr«t Stuart, rules Scotland 
and England J -292-3, E-3G5-6, 
S-432 

Gunpowder Plot F-46 
alienation of Puritans P-443, M-145 
settlement*; In America* Jamestown 
J-293, S-201 ; Plymouth P-325-6, 
M-145-7 

flags F-130c, color picture F-128 
postal service P-386 
Charles I C-190-3, E-366 
Long Parliament C-190-1, E-3G6 
Rump Parliament C-517, E-366, 

picture C-517 
John Hampden H-254 
Civil War E-36C, C-191, C-516-17 
Cromwell and the Commonwealth 
C-51C-17. E-366— 7 
Scotland under the Stuarts S-65 
Admiral Blake and war with Dutch 
B-205, X-121 

Restoration, Charles II C-192, 
E-3G7 

Bunvan imprisoned as nonconformist 
R-354-5 

Habeas Corpus Act H-239-40 
later settlements In America: Dela- 
ware D-CO; Pennsylvania P-120-1; 
New York X -2 13-4 
James II and the “Glorious Revolu- 
tion of J688" j- 293 
Bill of Rights B-145, E-3C8 
Toleration Act P-443 

Foundation of thr Rritish Umpire 
(1GS9-1767) E-368-9 
Wlllmm and Ma ry W- 1 3 8-9 
War of the Grand Alliance (King 
William’s War in America) K-47 
Queen Anne A-253, Q-ll 
War of the Spanish Succession M-98: 
Queen Anne’s War Q-ll; Treaty 
of Utrecht U-420 
King George’s War K-4G 
Scotland united with England G-174, 
E-368 

political parties, rise of P-360, E-367 
House of Hanover H-2G0, G-6G-7 
Stuart Pretenders P-410 
Seven Year**’ War S-107-8: Pitt C-198 
French and Indian War F-285: 
Wolfe W-181 

expansion of empire B-S17 
India I-G8: Clive C-351-2; Hastings 
II-280 

Rcrolutionorp period (17C3— 1815) 
E-3G9— 369c 
George III G-66-7 
flags F-136a, color picture F-131 
Stamp Act S-367-8 
American Revolution R-120-30 
Burke B-358 

boundary settlement with U. S. 

W-22-3 
Pitt P-274 

war*; with France and Napoleon 
N-8, 10-11: Nelson and naval su- 
premacy X-109-10; Wellington 
W-91, W-6G 

colonial expansion B-S19: Africa 
A-49, S-244; Cook in the Pacific 
C-462; East Indies E-208; Malay 
Peninsula M-60 

Ireland united with England I-230a. 
E-369& 

War of 1812 with U. S. W-H-14, 
pictures W-12-13 

Industrial Revolution 1-128-34, 
E-369a 

Reform and the Victorian Fra (1S15- 
1901) E-36DC-C 

Catholic Emancipation Act 0-337 
Reform Act (1832) E-369c; opposi- 
tion to P-110, R-255, W-91 
sla-\es emancipated S-197 
child-labor laws C-249 
poor-law reform P-366 
postal system developed P-387 
Opium War and treaty ports in China 
C-279-80, S-13S 

Hong Kong acquired C-279 _____ 
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ENLISTED 


pared, {able A-384 
U. S. Air Force A-81, table A-384: 

insignia, pictures U-239 
U. S. Army A-383, 384, table A-384: 
infantry units commanded by. 
table A-380; insignia IT-235, 239, 
pictures U-238 

U. S, Marine Corps M-97, table 
A-384: insignia U-235, pictures 
U-23G, 238 

U. S. Xaxy X-89, fable A-384: 

insignia U-239, picture U-237 
Enlisted Reverie Corps, U. S. Army 
A-383 

EnnKkU'Ien. or TniiKkllHnjr. market 
town in Northern Ireland; pop 
0.318; defeated James IPs force*? at 
battle of Crom 1089; famous 
etnalrj regiment ‘'Inni^klllin? 
Dragoons’' formed by defenders: 
map B-325 

Ennius ( cn'i-its) . Quintus (209—109 
bc ). Latin epic poet, called “father 
of Homan poetry” L-130 
Ennrii (e‘m)/;) f Hebrew patriarch who 
“walked with God” and after 303 
years “was not, for God tool; him” 
(Gen v. 18-24). 

*Enocb Arden*, poem by Tennyson 
about Knock Arden, a shipwrecked 
sailor who. returning years later, 
find® wife married again, leaves 
her untroubled, and conceals his 
identity until death. 

Enright, Elizabeth (born 1909). illus- 
trator and author of children’*? 
book*?, born Chicago, 111.; (‘Kintu*; 
‘Thimble Summer’, winner of 1939 
New bery medal; ‘The Saturday*-*; 
'A Spiderweb for Two*) : also 
writer of adult short stories. 
En«tlierte (fin'sKc-da), Netherlands 
town near e. border; pop. 101.013; 
cotton textiles: maps B-lll, E-424 
Ensenada (tu-sc-nd’du ). seaport in n. 
Lower California. Mexico; pop. 
18,137 : C-49, map M-194 
Ensign (rn’shi), in U. S. Xavy X-89, 
table A-384 

insignia, picture U-237 
Ensilage S-186 

En«or, Jnmes (1800-1949), Belgian 
painter of realistic interior?, pan- 
oramic scene*, mystical fantasies, 
burlesque*? ; called “a father of ex- 
pressionism” and “a presurrealist.” 
Entablature (en-tab'la-chur). in 
architecture A-306, picture A-308, 
See also in Index Architecture, 
fable of term* 

Entail, law restricting inheritance to 
a particular heir or cla«s of heirs 
abolished in Virginia J-332a 
Knteb'be, capital of Uganda Protec- 
torate. Africa, on n.w. shore of 
Lake Victoria: pop. 7942: E-199, 
maps A-46, E-199 

Entelotfont. prehistoric animal, pic- 
ture M-61 

Entente Cdn-tfint') , Little, alliance be- 
tween Czechoslovakia. Yugoslavia, 
and Rumania E-435, Y-347 
Entente, Triple. See in Index Triple 
Entente 

Entente cordinle (SA-ffifit' kord- j/dl'), 
French for “cordial understanding”; 
in international politics, friendliness 
between nations 

Enterpriser, or entrepreneur [iin-tre- 
pre-nur'), in economics E-224 
Enters, Angnn (anzh'nd) , (born 
1907), dancer, born Xew York 
City; famous for cleverly patterned 
pantomime. 

Entertainment. See in Index Amuse- 
ments 

Entomology, a branch of zoology deal- 
ing with insects. See in Index In- 
sects; Insect pests 
Entomology and Plant Quarantine, 
Bureau of, U.S U-364 
Entom opinions (cn-to-moft-lus) flow- 
ers F-185 


Entr’acte. See in Index Music, tabic 
of mu«ica! terms and forms 
Entrepreneur (au-fre-prt-nur'), or 
enterpriser, in economics E-224 
Ennnein'tion 

importance In conversation C-460 
Enver' I’nslm' (1881—1922), Turkish 
soldier, leader in Young Turk 
Movement, after Balkan War. 1912- 
13. shot Xazim Pasha and tool; his 
portion a* war minister, at out- 
break of World War I took over 
government, making alliance with 
Germany on collapse of Turkey 
fled to Germany, then Hu*-s|a, 
killed by Bolshevists while lead- 
ing revolt in Russian Turkestan 
Environment. Sec also in Index 
Ecology 

Indix Mu a I differences related to 1-113 
learning improved environment for 
E-249-50, 253 

Zola’* novels deal with Z-352 
Envy 

child development C-240d 
Enrjmcs (< u'cimc ). organic sub- 
stances believed to be protein in 
nature which In solution produce 
chemical change* in other sub- 
stances apparently without being 
changed thom*elves E-388-9, B-145, 
table K-389 

breadmaking depends upon Y-33G 
de*-tro>ed in canning F-219 
digestion D-91a. b, E-388-9, P-144, 
fable E-389 

fermentation due to Y-S36, F-52 
luciferase P-208 
luminescence caused by P-208 
malt contains M-G0 
pepsin P-144 
yeast Y-33C, 337 

Eocene (Co-St'n) epoch, in geology, 
dtagram G-58. tabic G- 57 
Eolilppno (C-6-Jtip’us), ancestor of the 
horse H-428i 

Eollan harp, or Aeolian harp A-30 
E'olltli, relic of earliest Stone (or 
Eolith tc) Age M-69 
Eos tC6s) % Greek name for Aurora 
A-473 

Epnminondns (£-j)am-T-»d»'rfd.s) 

(4187-3G2 B.c.), Theban general 
and statesman T-UG 
military strategy* T-lle./dc/urc T-115 
Epaphiif. (ep'a-fus), in Greek mythol- 
ogy. son of Zeus and lo; king of 
Egypt and founder of Memphis. 
Epvc, ClmrlcK Michel, Abbe de Y 
(.a-bti* du 7«-/m*) (1712— 89), 

French priest and pioneer in com- 
munication for deaf; founded school 
for deaf-mutes. Hi* finger alphabet 
still used. 

Epee (ii-piV), sword used In fencing 
F-51 

Epheinerop'tera. an order of insects 
consisting of May flies I-160a 
Ephesus (c/T-sus), an ancient Greek 
city, greatest of 12 on coast of Asia 
Minor; famous for Temple of 
Artemis (Diana). Also seat of two 
notable church councils in 5th cen- 
tury: St. Paul labored there three 
years (Epistle to the Ephesians): 
maps M-7, G-197 
temple S-105, picture S-105 
Ephinltes (i f-i-dl’ttz) , traitor at bat- 
tle of Thermopylae T-117 
Ephors (c/’drg), Spartan officials 
S-329 

Ephmim (£'/rd-im or e'/n-dm), He- 
brew patriarch, younger son of 
Joseph ; ancestor to tribe of Ephra- 
im (Josh. xvi). 

Ephraim, Mount, in Palestine. 23 mi. 
n. of Jerusalem; one of the many 
low peaks in the ridge extending s. 
from Lebanon Mountains. 
Eplithalltes. tribe of central Asia. See 
in Index White Huns 


Kplcen'ter, point on earth’s surface 
above origin of earthquake E-196 
Ep'ic poetry P-337 
‘Acneid’ (Vere-I) L-131. V-452 
‘Beowulf’ (Old English) B-125, 
E-375, L-98& 

'Iliad' and ‘Odv**ey* (Homer) G-209, 
H-415, 0-342-5, L-985, M-478 
’Jerusalem Delivered’ rra*-*o) T-23 
‘John Brown's Body’ (Ben6t) 
A-230rJ. L-98D 

•Kalevala’ (Finnish) F-71, S-410-11 
’Lusiads, The’ (Portuguese) P-380 
’Mahabhara'a’ and ’Ramayana* 
(Hindu) I-6G 
Muse of M-454 

‘XlbHungeniled* (German) G-83, 
X-232 

Tnradive Locf (Milton) M-259-60, 
E-377, L-98b 

‘Poem of the Pul* (Spanish) S-325— 6 
•Rig-Veda* (Hindu) I-6G, G7 
Epl°fet us (fp-ik-ti’tns ) Greek Stoic 
philosopher 1st century A.D. E-390 
Epiciire'nns P-203 

PplruniH ( f n-i-J. I'l'rfis) (3-J2— 270 D C ) . 
Greek philosopher who thought that 
the chief good of life i* pleasure, 
but that true pleasure eonie® from 
the practice of \irtue P-203 
Epfdom'fc, a disease widespread for a 
time In a certain region : ooposed 
to endemic disease, one continually 
prevalent In a region 
control D-101, 103-4 
Eplder'mls, or rutirle 
human skin S-192-3 
leaf, picture L-151 

Eplglot'tls, a lidlike structure of 
cartilage that covers the entrance 
to the windnine during the act of 
swallowing P-244, D-91a, diagrams 
D-Dl, L-351 

Ep’lgram. from the Greek words “on” 
and “to write”; originally applied 
to an inscription on a tomb or mon- 
ument, next used for short pithy 
verse, and now' u*-ed also for a con- 
cise pointed saying, a*: “The great- 
est of faults, I should say. is to be 
conscious of none” — Carlyle. 
Eplgynnu* ( flowers F-184, 
picture F-185 

Ep'llepsy, a nervous disease charac- 
terized by sudden and recurrent 
attacks of convulsions and loss of 
consciousness B-2S3 
Eplmenldes (dp-f-Pitn'i-f/t’s), poet and 
prophet of Greece, born Crete; lived 
6th or 7th century n.c.; purified 
Athens from a pestilence; said to 
have slept 57 years and to have 
lived almost 300 years; among 
works attributed to him are an 
epic poem on Argonautic expedi- 
tion. and a work on purifications 
and sacrifices. 

EpimeGieus (.cp-t-mC'the-us) , in Greek 
mythology P-63 

Eplneplielidae (cp-x-nc-fcl'i-dC), fam- 
ily of fishes B-77 

Epineph'rln, or adre’nnlin, hormone 
secreted by suprarenal or adrenal 
glands H-426, D-156 
Epiphany (c-ptfa-ni) , festival of 
Christian church (January 6) com- 
memorating showing (Greek epiph- 
ama) of Christ to the Magi C-294, 
29B 

Epiphytes (ep'l-fits), or air plants 
A-lll 
ferns F-53 

Epirus (fc-ptV»$), ancient district of 
n. Greece on Ionian Sea, maps 
G-197, M-7 
under Pyrrhus P-448 
Epls'copul church E-356. See also in 
Index Protestant Episcopal church 
Episcopal miter shell. See in Index 
Bishop’s miter shell 
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ERIE 


524 


ESCALATOR 


Larsa, Nur-Adab, which aided his- 
torical identification of city: M-174, 
map B-G 

Erie (e'ri), Indian tribe that formerly 
lived in New York. Pennsylvania, 
and Ohio; in war with the Iroquois, 
1654—56, most of those not killed 
were adopted and absorbed by the 
Six Nations and the remainder dis- 
persed: map 1-106/, tabic 1-107 
Erie, Pa., lake port in extreme 
n.w.; pop. 130,603: E-392, maps 
P-132, XT-253 

Perry builds fleet at P-153 
Erie, Eake, shallowest and stormiest 
of the Groat Lakes E-392, G-178- 
85, maps G-179, 181 
commerce: Buffalo B-341; Cleveland 
C-346; Detroit D-75; Ohio 0-350; 
Toledo T-145 
fisheries G-184 

height and death, diagram G-179 
size, comparative. See in Index 
Lakes, table 

Welland Ship Canal W-90 
Erie, Eake. battle of, in War of 1812 
P-153, W -13 

Erie CnnnI. New York State, now in- 
cluded in New York State Barge 
Canal system C-lOSb, T-172, N-106, 
210-11, maps C-108, X- 2 04-5, Sec 
also in Index Canals, tabic 
keg used at opening, picture U-377 
Jocks, picture N-20B 
passenger packet of lSQO’s, picture 
C-109 

“Eric Triangle. 4 ' section of Pennsyl- 
vania claimed by New York and 
Massachusetts P-139 
Erlgena (e-rif/Y-ud), Johannes Scotus 
{ 800?— S7"?), medieval (Irish) 

philosopher and theologian (later 
branded as heretic) ; head, under 
Charles the Bald, of the palace 
school founded by Charlemagne. 
Erlgeron. See in Index Fleabane 
Erlhu, Jordan. See in Index Jericho 
Erin ( er'in ), or Efrennn, ancient name 
for Ireland, now used poetically 
1-234 

Erinus (t-ri'nus), a perennial plant 
(Erinus atpinus) of figwort family, 
native to mountainous regions of 
Europe. Grows 3 to 1 Inches high; 
leaves vpewn -shaped; flovceTs 
purple; used in rock gardens. 
Erinyes ( e-riu'i-tr ) , Greek name of 
the Furies F-316 

Erls (c'ris), in Greek mythology, 
goddess of discord T-190 
Eritrea (<i-re-fr«'u ), former Italian 
colony in e. Africa; 89,000 sq. mi.; 
pop. 1,080,000; hides, mother-of- 
pearl, potash, salt; lost by Italy 
under Paris treaty 19|7; federated 
with Ethiopia September 1952; 
A-50, maps A-46, E-402 
Erlvnn (cr-e-vdn'), also Erevan, capi- 
tal of Armenian SJS.K.. 110 mi. s. of 
Tifiis (Tbilisi); pop. 255.000; con- 
nected with Tiflis by railway; on 
caravan route Russia to Iran: maps 
R-267, E-417, T-215, picture A-375 
Erlnnger, Joseph (born 1S74), physi- 
ologist, born San Francisco, Calif.; 
co-winner with Herbert Gasser of 
1944 Nobel prize (in medicine) for 
studies of electrical impulses car- 
ried by nerves; taught at Johns 
Hopkins University 1900-1906, 
University of Wisconsin 1906-10, 
Washington University, St. Louis 
1910-46; author of works on nerves. 
Erl-king, or ErJkonig, in Teutonic 
folklore, the king of the elves who 
was said to haunt the Black Forest 
and prepare mischief for children; 
subject of a poem by Goethe. 
Er'mine, fur-bearing animal of weasel 
family E-392, picture E-392 


Erne, name of river in Ireland and 
Northern Ireland; also name of two 
lakes connected by the river; 1-231, 
230, map B-325 

Ernest Augustus (1771-1651), king 
of Hanover, duke of Cumberland, 
5th son of George IU of England; 
succeeded to Hanoverian throne 
1837 instead of Queen Victoria 
(males alone being eligible), thus 
separating English and Hanoverian 
crowns after personal union of over 
100 years: abolished Hanoverian 
constitution: he was unpopular in 
both countries. 

EniHt. Mnv (born 1691). German 
painter, illustrator, and sculptor; 
active in Dadaist movement; in 
Paris after 1922 where he was 
member of surrealist group ; in X T . S. 
since 1942. 

Eros (»~*ros), Greek name for Cupid 
C-529-30, A -27 3 

Eros, an asteroid A-426 

Erosion, the gradual wearing away of 
land surfaces E-181-4. 185. G-50, 
pictures E-217, N-9G, S-228 
Bad Land*- £-295, jurriirt N-282 
buttes formed by. picture N-293 
canyons 0117: Bryce fanvon N-30, 
color picture N-23; Grand 
Canyon G-149-51, pictures G-149- 
50 

drought, work of D-154 
falls formed by : Niagara escarpment 
X-230, picture N-231 
farm land, rfiogrnni L-97 
ice. or glacial 1-4, 5, G -11 5-16: Yo- 
semitc Valley Y-341a 
Laurentian plateau L-137 
mountains E-188-90, M-439 
prevention 0452 c~/, G-1G7: contour 
plowing, pictures E-217, C-452J, 
A-G9; forests F-236. pictures 
04525 ; quack grass, picture* Q-l; 
relation to flood control F-146; 
shelterbelt F-241; Soil Conserva- 
tion Service A -69 

rain and snow E-181, C-452d, picture 
E-181 

sand, an agent of S-227 
sheet erosion C-452d, D-154, E-181 
soil formation S-227 
soil wastage D-154. B-191, C-452^c. 
chart C-452c, picture E-217: con- 
trol C-452c— /, pictures A-69, 
U-317, C-452 c, rl 

stream erosion E-181, 183, B-155, 
diagrams E-182, 183 
valleys V-435 

volcanic cones modified V-518 
waves E-183-4, pictures E-184 
weathering E-185. picture E-185 
wind W-150, C-452J, D-154, S-227: 
shelterbelt F-241 

EUP. See in Index European Re- 
covery Program 

Ersatz (Cr-ziits') material#, substi- 
tutes for natural raw materials, so 
called by the Germans; term applied 
to many synthetic products includ- 
ing foods, fuels, and textiles. 

Erse (tirs) (corruption of word, 
Irish), name given to Scottish 
Highlanders and their language, 
also to Irish Gaelic C-163 

Ersldne, John (1879—1951), author, 
pianist, educator, born New York 
City; taught English literature at 
Amherst College and Columbia Uni- 
versity; at Columbia established 
honors course which grew into 
Great Books program ; later director 
JuUliard School of Music; satiric 
novels (‘The Private Life of Helen 
of Troy’, ‘Adam and Eve*) ; also 
poetry, essays, literary criticism, 
autobiography. 

ErsUine Collece, at Due West, S. C.; 
Associate Reformed Presbyterian ; 
founded 2839; arts and sciences, 
theology. 


Ernboscite. Sec in Judex Bornite 
Eruption#, \olranif* V-518-20. Sec 
also in Index Volcanoes 
Ervlm*. St. John Greer (born 1883), 
British writer, bom Belfast, Ire- 
land; manager of Abbey Theatre, 
Dublin, 1915; wrote successful 
Plays (‘Jane Clegg’; ‘John Fergu- 
son’: ‘The First Mrs. Fraser’; 
novels ‘The Wayward Man'; 
‘Changing Winds'; biography, ‘Par- 
noil’ ) ; famed as drama critic. 
Erjmnnthtnu (<‘r-i -mun'tUi~dn) boar, 
in Greek mythology, slain by Her- 
cules H-342 

Ery ngium. See in Index Sea holly 
UrjHimuTn or blisteT- 

cro**#, a genu*' of annual and peren- 
nial plants of the mustard family, 
native to the north temperate zone. 
Related to wallflowers and stocks; 
small orange, yellow, or purple 
fragrant flowers, coast wallflower 
( E. capitatum) ; fairy* wallflower 
( H. prrofskmuttm) 

Erythelu In Greek mythol- 

ogy is' and beyond St of Gibraltar, 
home of monster Gervon H-342 
JErytlirlnn (<r-i-thrVna) , or coral tree, 
a genus of plants, shrub*?, and tree** 
of the pea family, native to tropics 
All are thorny, with showy red or 
yellow flowers in clusters; seeds in 
twisted pods. cork. spur coral tree 
(E. cJiHsfn-palli). Bucnre (1 >o'kc7- 
rd ) ( E . pocppirjtatirt ) grows to CO 
feet, used for shading coffee and 
cacao plantings. Seeds of some used 
as medicines and poisons; flowers 
cooked and eaten. 

Erythrocytes. See in Index Red cor- 
puscles 

Errltcrgcr (Crts'bcrp-Cr), Mutthlu** 
(1675-1921). leader of Democratic 
Catholic party in German Reichs- 
tag; secretary of state without 
portfolio 1918; negotiated armistice 
and peace terms World War I; 
finance minister 1919; assassinated. 
Err (t rts) Mountain#, or Erzgebirge 
(Cuts’ fiti-bi r-fnO (Ore Mountains), 
on n.w. border of Czechoslovakia 
G-89, map C-535 

Erzurum (tr-nt-rom'), formerly Erze- 
rnm. ancient city in Turkish Ar- 
menia; pop. 54.3C0; copper and Iron 
wares; capture bv Russian* in 
World War I (February 1916) 
ended projected Turkish invasion of 
Egypt: maps T-215, A-406 
Esarlnuldon (€ -Sitr-hud’ 6n ) (died 669 
E.cJ, king of Assyria; son of Sen- 
nacherib and father of Assurbnni- 
pal; brought Egypt under Assyrian 
rule, rebuilt Babylon 
Inscription, picture W-3X0 
Esau (J'sp), son of Isaac and Ke- 
bekah and elder twin brother of 
Jacob; hairy* hunter who sold his 
birthright to his brother for a mess 
of pottage and was cheated by 
Jacob (Gen. xxv, xxvii); J-352 
Esbjerg (Csb'pcr), Denmark, seaport 
on w. coast of Jutland; pop. 48.205; 
submarine cable connects with Ca- 
lais: maps D-71, E-424 
exports D-68 

Escalante, Silvcstre YHcz He, 18th- 
century Spanish Franciscan mis- 
sionary and explorer; dispatched 
(1775) by governor of New Mexico 
to investigate Moqui (Hopi) tribes; 
traveled from Zunl to Grand 
Canyon; next year undertook to 
survey route between Santa Fe and 
Monterey, Calif.; went n.w, to Utah 
Lake, thence 200 mi. tv. across 
desert; winter forced return by 
way of Zufii; his diary* and reports 
valued by historians 
explorations U-409, map 17-378 
Es'oalntor, moving stairway E-329, 
picture E-329 


‘Ernam* (cr-ii«*jic), opera by Verdi 
V-450. See also in Index ‘Hernani* 
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ESTER 

foiiso of Este (1470—1534), duke of 
Ferrara, husband of Lucretla Bor- 
gia. was patron of Tasso. 

Ester, one of a large group of liquid 
and solid compounds formed by re- 
action of an acid and an alcohol 
with elimination of water: for 
example, acetic acid (CHzCOOH) 
plus methyl alcohol (CH-OH) 
gives the ester, methyl acetate 
(CHsCOjCHa) plus water (HcO). 
Most oils, fats, and w axes are 
esters; so are many plastics, such 
as cellulose acetate: 0-424c 
formula, diagram 0-4246 
Ester A bad. Iran. Fee in Index 
Astcrabad 
Ester gums P-41 

Esterlnixy (tst'tr-ha-zt), a noble 
Hungarian family of ancient origin, 
members of which have held 
prominent places in Hungarian his- 
tory clown to recent time®. Prince 
Nicholas Esterhiizy (17G5— 1633). 
patron of the arts, friend of Haydn, 
refused Napoleon's offer of crown 

of Hungary 
L.i«zt and L-2G6 

Estes. Eleanor (born 100G), writer of 
children's books, boro West Haven 
Conn.; became children's librarian 
at the New Haven Free Library and 
later at the New York Public Li- 
brary. Her books for children * 'The 
Moffat®' (with a setting similar to 
the author's birthplace) ; ‘The 
Middle Moffat'; 'Rufus M’; ‘The 
Hundred Dresses'; ‘Ginger Pye*. 
winner of Newbery medal 1952. 
Estes Park, in Colorado N-386, maps 
C-402, 409 

Esther (ta'ftr), heroine of the Old 
Testament book of this name 
32-399-400 

Esthetics, or aesthetic* (tS'tlut’iks), 
branch of philosophy that deals with 
the beautiful P-904 
Esthonfa, Fee in Judex Estonia 
Estienne (d-fc-2/cn*), or Etienne (In 
Latin Ftcphnnns), Henri (died 
1520). French printer, founder of 
the family which was supreme in 
printing for three generations; 
after his death hi® foreman. Simon 
de Colines, married his widow and 
continued the business. 

Estienne, nenrl (1531—98), French 
author, editor, and printer, son of 
Robert; compiled great Greek 
thesaurus, still used; wrote 'An 
Apology for Herodotus', bitter 
satire on contemporary life; bis 
writings important in standardizing 
literary French. 

Estlenne, Robert (1503—59), French 
printer and scholar, son of the first 
Henri; noted for editions of Greek 
classics, and for magnificent Greek 
New Testaments (1546 in lfimo. 
3550 in folio) which remained the 
accepted text for three centuries. 
Estlgarribla {cs-tc-rjar-rc'bi/a) , .7 ose 
Felix (1S8 5 — 1940), general and 
statesman, born Carnguatay, Para- 
guay; leader and hero of the Chaco 
War; minister to U. S. 1938-39; 
president of Paraguay 1939-40; 
self-proclaimed dictator 1940; killed 
in airplane crash. 

Esfllo (ts-te'Zo), type of ballad sung 
by gauchos L-116 

Estivation, or aestivation, summer 
sleep of certain animals, in contrast 
to hibernation or winter sleep H-353 
fish F-107 
insects 1-159-60 
snails and slugs S-204 
Estonia (eS-to'nt-a) (Estonlnn Soviet 
Socialist Republic), formerly Es- 
thonia. Russia, on Baltic Fea ; area 
17,400 sq. mi.; pop. l.OOO.ono; can. 
Tallinn: E-400, mops R-260, 266, 
B-417 


"White” movement (1910) W-241 
Estonian language I>400 
Est remit dura prov- 

ince of Portugal, in which L’shon 
lies; 2062 sq. mi . pop. 1,595, 0G7 : 
P-378 

E* t remad urn, region In w.-central 
Spain, about 16.000 sq. mi ; chief 
occupations agriculture (livestock. 
oli\es, grapes, wheat, barley) and 
mining (phosphate, lead. iron, zinc, 
tin copper) 

Civil War militia, pit tin r F-3226 
ruins of Roman theater, picture 
8-322 

Estron. a type of rayon R-81 
TN'tunn. the widened mouth of a 
river where It loins the sea: may 
be caused h> the current of the 
stream and tidal action or may be 
a submerged *-e< tion of a river \nl- 
lev R-1SG 

Etnb. Eskimo settlement on n w const 
of Greenland known as base for 
Arctic expeditions map X-250 
Etching E-385-8, picture 7 E-385-8. 
Sr t tilio tit Index Engraving and 
etching 

Eternal City (Rome), whv so called 
R-189 

Eternal Eight, peace memorial G-106 
EteVInn wind W-150 
Ethane a colorless and odor- 

less gaseous compound of hydrogen 
and carbon (C-HV) forms ethyl 
radical m chemical combinations. 
Frc a/«o i;t Judex Pnrnffin series 
formula diagram 0-424a 
‘Ethan Eronie*, noAel by Edith 
Wharton A-2306 

EthVIbnld, or Aethelbnld, king of 
Wessex 858-860 

Ethelbert, or Aethelberbt, king of 
Kent 360-610. brctwalda or over- 
lord over all the English s. 0 f the 
Humber, and author of the first 
written English law’s 
Ft. Augustine converts C-114 
Etheldredn (Aetlielthrj th), or Air'- 
drey. Faint, daughter of king of 
East Anglia ami wife of king of 
Northumbria; founded religious 
house at Ely. ajo. G73; her festival 
became occasion for annual large 
fair at which cheap, trifling objects 
were sold, whence came the word 
"tawdry,” a contraction of St. 
Awdrev; festival in Latin church, 
June 23, Anglican October 37. 
Ethelfledn (cth-cJ-fitVdd) , or Acthel- 
flned (died a.d. 917?). eldest 
daughter of Alfred the Great, wife 
of the earl of Mercia. 

Ethelred, or Aefhelred. Icing of WeS- 
sex and Kent 865—871, brother of 
Alfred the Great A-152 
Ethelred, or Aethelred. the Unready, 
king of the English 978— 1010; 
his marriage with Norman princess 
Emma opened distinct policy which 
led to the Norman conquest of 
England: E-359, E-264 
Etheluulf, or Aethelw ulf, king of 
Wessex 839-858, father of Alfred 
the Great. 

Ether, in alchemy A-145 
Ether, in chemistry, the type of com- 
pound in which two organic rad- 
icals are united by an oxygen atom ; 
formed by the union of two mole- 
cules of an alcohol with elimination 
of water: E-400, 0-424c 
ancient "element” A-145 
anesthetic A-246; discovery L-307; 

overdose, treatment for F-96 
formula, diagram 0-4246 
Ether, in physics E-400, L-232 
drift experiment M-216, R-98, 99 
Etlierege (eth'er-ir/) , sir George 

(1G35?— 91), English dramatist, 
first important figure in Restora- 


ETHYLENE 

tlon comedy; originated comedy of 
intrigue (‘The Comical Revenge; 
or. Love In a Tub’; ‘She Wou’d, if 
She Cou'd*; 'The Man of Mode; or. 
Sir Fopling Flutter’). 

Ethical culture, a movement inaugu- 
rated by the founding of New York 
Society for Ethical Culture by 
Felix Adler in 167G; two federations 
have been formed, the American 
Ethical Union, organized in 1886, 
composed of ethical societies in 
seven American cities, and the In- 
ternational Ethical Union, organized 
in 1896 Affirming the supremacy 
of moral law and seeking social re- 
forms, the societies have pioneered 
In progressive education, settlement 
work housing, etc. 

Ethics E-400, P-203 
Christianity, effects of C-304 
Marcus Aurelius* ‘Meditations* M-94 
mature attitudes M-142Z 
sociology, relation to S-221 
sportsmanship See tn Index Sports- 
manship 

Ethiopia (t-f/n-d'pi-o), country oc- 
cupy ing most of n e projection of 
Africa also known as Abv*«lnla; 
350 000 sq mi ; pop 10,079.200: 
rap Addis Ababa* 13-401-3, maps 
E-402, A-46, pictures E-401-3 
AM*-sinta, origin of name A-4 
agriculture E-401, 402 
animals baboon, picture 31-351; 

®!mep, picture F-136 
children, picture E-401 
cities E-403 
climate E-401 

clothing, pictures E-401, 402, 403 
commerce E-403 
communication E-402-3 
education E-403. pictures E-401. 403 
flag P-136rf, color picture F-134 
government E-401 
history E-403 
minerals E-403 
natural features E-401, 403 
people E-402. pictures E-401, 402, 
403: how* the people live E-402 
products E-403: coffee C-37G, 380 
relationships In continent, maps 
A- 4 6-7, 41-2, 39. 51 
religion E-402, A-49: converted to 
Christianity E-403 
rivers E-403 

.shelter E-402, picture E-402 
transportation E-402-3 
Ethiopian region, one of the six great 
zoogeogranhicnl divisions of the 
world Z-3G1 

Ethloplc langunge IT-326 
Ethmoid hone, a sievelike bone at the 
base of the skull, behind the root 
of the no'e S-192 
Ethnologic dance D-14c 
Ethnol'ogy, science which deals with 
the races and classification® of man- 
kind A-264. See also in Index 
Anthropology; Archeology: Civili- 
zation; Evolution; Man; Races of 
mankind 

Eth'yl, a chemical radical (C-TL) de- 
rived from ethane, existing in com- 
binations. 

Ethyl alcohol, or grain alcohol A-146, 
0-4246 

acetylene a source A-7 
fuel for engines F-314 
solvent for lacquer L-82 
wood sugars a source, W-187 
Ethyl chloride, a compound of ethyl 
and chlorine (C;HsCl) 
anesthetic A-246 

Eth'\ lene. a gaseous hydrocarbon 
(C:Hi) of high fuel value 
anesthetic A-246 
formula, diagram 0-4246 
illuminating gas contains G-31 
Efltylene glycol, thick, sweet, color- 
less linuid. the Minnle^t tyne of 
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EUREKA 


EUSEBIUS 


tvood region; pop. 23,038; lumber 
(large redwood mills), woolen 
good‘s, foundry products, dairy 
products; maps C-34, U-252 
Eureka (Greek for "I have found it”), 
expression used by Archimedes 
A-303 

Eureka Springs. Ark., health resort 
in n.w. In Ozark Mts., pop. 1058: 
medicinal springs: A-3G0, 0-440, 
map A-36G 

Euripides (tl-rfp'f-dig) (480—406 
me.), ancient Greek tragic drama- 
tist G-210-11, D-130, 131 
Enroc'Iydon, storm wind of Mediter- 
ranean. fmm n.e. (Acts xxvii. 14). 
Euro'pn, in Greek mythology, daugh- 
ter of a Phoenician king and sister 
of Cadmus; carried off to Crete by 
Zeus, who had assumed form of a 
white bull: C-13, picture M-475 
EnVope, next to Australia the smallest 
continent; 3,000,000 sq. ml.: pop. 
547,000.000: E-413— 19, maps E-41G- 
17, 419—20, 424-5, pirtures E-415, 
418, 421-2, 42 9b, 430, 434, 43G, 438- 
46, Reference-Outline E-447. See 
also in Index names of separate 
countries 

agriculture E-429l>, c, 430, 431: frost- 
free season for growing crops, map 
E-429; land use, graphs A-71, map 
A-71 

area compared with that of other 
continents. Sec in Index Conti- 
nents. tablr 
bibliography E-4485— 9 
canals C-208a-& 

climate E-422, 429, 429c, 430, C-351, 
Rcfcrcncc-OutUnc E-447: effect of 
ocean currents C-349; growing 
season, man E-429; Gulf Stream 
affects G-228&; rainfall R-71. 
maps E-420, R-71 

coast line and harbors E-414, 
map E-41G-17, RcfercncC-Outlinc 
E-44 7: effect of natural harbors 
H-262 

commerce 1-192, 193: Danube River 
D-16; World War I, aftereffects 
T-166 

depths, map E-419 
deserts, maps E-4 19-20 
elevation, map E-419 
emigration to U. S. 1-45-7, chart 
U-311 

extent E-413: compared with other 
countries, chart U-246 
fisheries E-4295, c 
forests E-237, 239a, E-4 29c, 43o, 
map E-420: Germany G-93, 
33-203—4, picture G-90; Norwav 
X-302, 304a ; Russia R-277, C-156 
geology E-421-2: land connection 
with Africa S-311; Great Britain 
E-422; Ice Age 1-4—7; mountains, 
origin G-59 
illiteracy P-374 

industries E-4295, c, d , 430, 431; 

Industrial Revolution 1-134, E-433 
lakes, list E-413, map E-419. Sec 
also in Index names of lakes 
languages E-429a, L-9B, chart E-428 
minerals E-414, 429c, d, 431, C-127, 
map E-429d 
chalk C-182 

England E-354: chalk, picture 
M-265; tin T-137, 138 
France F-263 
Germany H-280, G-93 
Russia R-277, 280: Caucasus Moun- 
tains C-15G; petroleum R-277, 
280, P-169, 178; Ural Mountains 
U-405 

mountains E-421-2, list E-413, map 
E-419, Reference-Outline E-447 
name, origin of E-413 
nations of Europe, Reference-Outline 
E-448 

natural features E-413-14, 421-2, 
429d, c, 430, 431, maps E-419, 
G-169, Refermcc-Outline E-447 


northernmost points, picture X-3045. 

Sec also tit Index Nordkapp 
origin of name C-13 
people E-429«, 431— 2, R-23, chart 
E-428, picture U-21, Rcfercncc- 
Outlinc E-447: characteristics 
E-429 a 

population P-373, map P-371 
compared with other countries, 
chart U-246 

density E-429a; compared with 
other countries, chart U-246 
pronortion of men and women 
P-373 

regions E-4295-31, Reference-Out- 
line E-447 

religions R-101, E-429a. chart E-428 
rivers E-414, 421, list E-413, map 
E-419, Rcfcrcncc-Outlinr E-447 
transportation E-421, Rcfcrcncc- 
OutUnc E-448 
vegetation man E-420 
water power E-414, table W-«9 
Europe, hNtorj E-431-9, chart H-3G1- 
8, graph E-438. pirtures E-434, 43G, 
Refcrencc-Out Jjnr E-448-448b. See 
also in Index chief topics below and 
separate countries by name 
prehistoric perfocf 60-70: 

Stone Age S-401-2, picture S-401 
early civilization 
Aegean A -27-9 

Asiatic culture, influence A-404 
Greek G-19R 

Roman R-180-8, man R-382, pic- 
tures R-180-1, 183, 185, 187-8: in 
Britain E-357-8, S-G4; In Gaul 
F-268 

Celtic C-263 

Middle Ages M-236-40, map M-237, 
pictures M-236— 8h, f?c/crc»tcc-Oiif- 
line M-238/i— 9 
Byzantine Empire B-373-4 
barbarian migrations E-4 3 1-2: 
Goths G-143: Hun* H-451; Mag- 
yars 11-448: Vandals v-437-8 
Moslem invasion checked C-196 
invasion of Northmen X-294, E-432 
Charlemagne’s Empire C-186-B 
Holy Roman Empire 11-408-9 
feudal system F-GO-2: serfdom 
S-196— 7 

crusades C-519-22, pictures C- 520-1 
guilds G-228 
rise of cities C-324 
medieval commerce S-339; fairs 
F- 11-1 2; Hanseatic League 
H-260-1 

Inventions: compass C-427; gun- 
powder G-232; printing P-4l4d 
Hundred Years’ War H-445-7, pic- 
tures H-445, 447 
Black Death B-203 
fall of Con«?tnnt J norde (1453) 1-258 
Renaissance R-103-9, pictures 
R-105-6, Reference-Outline R-108 
Hansburg empire at height C-189-90 
Reformation R-91-3, L-352-3, pic- 
tures R-91-2 

Thirty Years’ War T-118-19, pic- 
tures T-118-1P 

W ar of the Spanish Succession A-497 
M r ar of the Austrian Succession 
A- 49 7-8 


Seven iears War S-107-8, A-498 
partition of Poland P-343-4 
Industrial Revolution 1-134, E-433 
French Revolution and Napoleor 
F-291— 5, X-6— ll, pictures F-291-2 
294 


colonial exnansion in inth century 
C-390: Africa A-50, Asia A-419 
revolutions of IS 48 E-433: Austrian 
empire A-498; France L-321: Ger- 
many G-97 

Austro-Hungarian empire formed 
A-498 

unification of Italy 1-272-3, C-158 
Ge Z n l an H^»n?re, formation of 
G-97, B-197-S 

Hague Peace Conference H-242 
Balkan wars and “Eastern Ques- 
tion” B-24, 26, T-220a 


World War I W-215-39, maps 
W-217, 222, 224, pictures W-215, 
219, 221, 223, 225-7, 229, 231-9, 
241—4. Sec also in Index World 
War I 

League of Nations formed L-142 
territorial changes after World 
War I E-4 34-5 

international relations W-C43— 4 
dictatorships D-88-9, E-435-6 
World War II W-245— 301, maps 
W-256, 265, 268, pictures W-245, 
247-8, 250-2, 254-5, 259. 261, 263, 
270-3, 276-94, 298-301, color pic- 
tures W-274-5, tables W-266, 
295-6. See aho in Judex World 
War II 

territorial changes after World 
War II E-437 
postwar problems E-4 3 6-7 
Ctironean Recovery Program 1-197, 
T-200, T-1G6, C-427 
European aider A-147 
Euronran bison, or aurochs. Sec in 
Index Auroeh 

European bittersweet, or nightshade 
P-338, B-201, picture P-339 
European black currant 0-530 
Enropran carp. Sec in Index Carp 
European Coal and Steel Community, 
In Europe F-274a, E-439 
European corn Im-e-. an insect pest 
1-163, pictures 1-1G2 
control methods I-1G5, G-17 
European crane C-507 
European Defence Commtinlty (EDC), 
organization for purpose of form- 
ing and training a unified Euro- 
pean army: treaty signed May 27, 
1952: failed to be ratified; replaced 
by Western European Union May 5, 
1955: E-438-9, F-274a 
European elk M-391 
European Imre It-18. 19 
European mink M-275 
European partridge Q-l, 2 
European Payments Union (EPU) 
F-235 

European perch. Sec iil'Indcx YelloW- 
belly 

European rabbit R-1G 
menace in Australia A-480, R-16 
scientific name R-19 
Euronran Re~o*erv Program (ERP) 
1-197, T-200, T-166, C-427 
Russia’s resistance to R-292a 
Euro'pium. a chemical element, tables 
P-151, C-214 

Euriin ( fdriis ), in Greek mythology, 
th« east wind A-29 

Eurjdlce ( u-rid'i-sC) , in Greek my- 
thology. wife of Orpheus; killed by 
serpent’s bite, rescued from the 
underworld by Orpheus, but lost 
again : 0-42G 

«5Ubioct of first onera 0-388 
Eurylochtis (u-rU'd-ktis) , In Greek 
mythology, kinsman and companion 
of Odysseus; from him Odvsseu® 
learned what had happened to bis 
men in Circe’s palace: C-309 
Euryptcrlcls ( r.-rip" tcr-idz ) , a class 
of extinct arthropods, related to the 
scorpions; called also sea scorpions; 
abundant during the Silurian pe- 
riod: G-59, picture G-52 
Eurystheus (u-ris’tlu-Ups) , in Greek 
mythology, a king who was Hercu- 


les* cousin H-342 

lurythmics (u-ritld miles) , term given 
to use of graceful and harmonious 
gesture and bodily movement as n 
means of artistic expression 
Dalcroze system D-14/-7: 

;as<lcn (uz'dCn), Laurence (1688- 
1730). English poet chiefly remem- 
bered for Alexander Pope’s satir- 
ical allusions to him; poet laureate 
1718-30. , . 

luseblus IHeronymus. See inaex 
Jerome, Saint 

luseblus ( ti-se'M-us) of Caesarea. 
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EXETER 


nor oC Massachusetts 183G— 10; 
minister to England 1841-45; presi- 
dent of Harvard 1810-49; secretary 
of state 1852-53; U. S. senator 
1853-54; a classic example of “the 
scholar in politics/’ 

Everett, Ma«.. manufacturing city 3 
ml. n. of Boston; pop. 45,982; chem- 
icals, oils, iron and steel products, 
coal-tar products, leather good 11 : 
gas and coke works: map, inset 
M-132 

Everett, Wash . port on Puget Sound 
25 mi, n. of Seattle In rich agricul- 
tural, timber, and mining district; 
pop. 33.8 19; lumber and pulp and 
paper mills. Iron and steel plants: 
maps W-44, U-252 
Everett Turnpike, in k'cw Hampshire 
X-144 

Everglade kite Iv-52, H-293 
Everglades, a swampy tract in s 
Florida E-450, F-163-4, tiuins 

F-151, 159, U-277, picture F-164 
Everg'ndes National Park, in Florida 
N-33, F-163 — 4, maps F-159, N-18, 
picture F-164 

Everglade State, popular name for 
Florida. 

Evergreen E-450. Sec also in Index 
Conifers 

Christmas tree custom C-294— 294a 
kinds; cedar C-158-9; citron C-322; 
cv press C-534, picture C-534; fir 
F-72, picture F-72; hemlock 
H-332; juniper J-364— 5; laurel 
L-137, picture L-137; pine P-257- 
9, pictures P-257-8; spruce S-35S- 
9, picture S-3D8; vvintergreen 
W-156; yew Y-33D-40, picture 
Y-340 

regrowth after forest fire E-214 
transplanting G-14 

Evergreen Highway, in Washington 
C-415n 

Evergreen Park, 111, village 12 ml. 
s.w. of Chicago; pop. 10,531: map, 
inset 1-36 

Evergreen Mate, popular name for 
Washington. 

Everlasting flower, common name of 
several plants, especially species of 
helichrysum. or immortelle gom- 
phrer.a. and sea lavender 1-49 
Everlasting Eeague. or Perpetual 
I.eague. Swiss- S-482, T-56 
“Ever victorious arni>“ G-141 
“Every Inrli a king” IC-46 
‘Everyman*. morality play D-132 
'Every Man In Tils Humor', comedy 
by Ben Jonson J-363 
Evesham (i r'shdm), England, mar- 
ket town in Worcestershire on 
Avon Elver in valley of Evesham; 
pop. 12,000; site of battle of Eve- 
sham: map B-325 
Eveslmm, battle of M-379 
Evidence, in law. See in Index Law, 
table of legal terms 
Evil eye, belief in M-36 
Evil spirits, belief in M-33, 34, 36, 
W -179—80 

Evipal (hexobarbltal), an anesthetic 
A-246 

Evolntion E-450-3. See also in Index 
Adaptation; Animals, prehistoric; 
Heredity ; Protective coloration 
air-breathing vertebrates G-59 
algae A-152-4, color pictures A-153 
apes in relation to A-271— 2 
birds B-156— 7, F-108: feet, pictures 
B-175; nest building B-171-2, pic- 
tures B-173 

Darwin’s theory D-19-20, E-452 
earth E-177— 8, P-285: geologic 

history G-49— 60 

effect of: biology 23-151; zoology 
Z-361 

evidence E-451— 2 
fish F-107-8 

horse H-42Bi, pictures H-428f, 
P-406d; foot and hoof H-428i, 
E-451, F-224, H-255 
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Huxley supports theory 11-453 

hybridization E-452 

insects 1-160: beetle E-451 

isolation E-452 

land life, origin G-59 

mammals E-451-2; marsupials K-2 

modification E-452 

mutation E-452-3 

natural selection E-452, D-19-20 

origin of theory D-19 

penguin P-120 

plants from algae A -15 4 

reptiles R-U0-11, E-451, F-108 

reversion to type goldfish G-135; 

pigeons P-254 
solar system P-285 
Spencer’s theory S-337 
spontaneous generation B-151 
struggle for existence D-19-20: In- 
sects 1-152 

survival of the fittest E-452 
transitional forms D-1G3 
variation E-452 
Wallace’s theorv D-20 
whales W-l 11-12, E-451-2 
Evolutionary Socialism S-215 
Eduard Bernstein S-216 
Fabian Sock tv S-217 
Labor party England S-218 
Evvoia (t'ti/o) also Euboea (u-bt’a), 
or Negropoutc ( ud-fjrd-pdn'fd ) . 
largest island in Greek archipelago, 
in Aegean Sea. 90 mi long i to 30 
ini wide* pop about lb'jooo. chief 
town Khalkl*?* mineral*- oil. wine, 
farm products maps G-189, 197, 
A-27, E-417 

Erzone (ew/cd'iie). soldier* in royal 
Greek army, ftoin mountain regions 
uniform picture G-192 
Euald (n't* alt). Georg Heinrich Au- 
gust von < 1803—75), German orien- 
talist and theologian, professor at 
University of GOttingen 1827-37; 
removed for political reasons; pro- 
fessor at Tdbingen 1835-i«; again 
at Gottingen 1818-67; wrote many 
Important works on languages and 
the Bible (‘History of Israel’). 
Euald, Johannes (1743-81), Den- 
mark’s greatest lyric poet, fir*t 
u**ed in imaginative writing the 
ancient history and mythology of 
Scandinavia; found Danish lit- 
erature ornate and lacking in vigor, 
gave it liveliness of style and fresh- 
ness of form; 'Rolf Krage’. first 
original Danish tragedy; 'Haider's 
Death’, a heroic opera; ’The Fish- 
ers’. which contains the Danish na- 
tional song, a lyrical drama. 

Ewe (u), a female sheep S-13G 
Ew VII, Richard Stoildert (1817-72), 
Confederate general, second in 
command to Stonewall Jackson 
in the Shenandoah Valley cam- 
paign. and after Jackson’s death 
promoted to lieutenant general and 
to command 2d Corps; lost leg at 
2d battle of Bull Run; led advance 
of Lee’s army into Pennsylvania; 
fought desperately at Gettysburg; 
with Lee through the Wilderness 
and Petersburg campaigns 
Gettysburg G-105, 106 
E\xirtg. Sir Alfred (1855- 

1935), Scottish physicist; authority 
in fields of magnetism and thermo- 
dynamics; invented instruments for 
magnetic testing; famous for de- 
ciphering enemy coded radiograms 
during World War I. 

Ewing, Juliana Horatla Orr (1841- 
85), English writer of books for 
children; simple in style, wholesome 
quiet humor; ’The Story of a Short 
Life’ and ‘Jackanapes* are most 
popular. Many of her books are 
illustrated by Kate Greenaway and 
Randolph Caldecott. 

Ewing, Thomas (1789-1871), lawyer 
and statesman, bom Ohio County, 


Key: cape, at, far, fast, whpt, foil; me, yet, fern, tli^re; fee, bit; row, won, for. 


Va.; several time** U.S. senator 
from Ohio, secretary of treasury 
under W. H. Harrison; first secre- 
tary of interior 3819-50; strenu- 
ously opposed Compromise of 1850; 
Gen. William T. Sherman was his 
son-in-law. 

Exact location G-42, map G-42 
Exncuin (< k'sd-kum ), a biennial plant 
(Exacum affine) of the gentian 
family, native to Socotra. Grows 
to 2 feet, branching from base; 
leaves one Inch long; flowers liny, 
blue with yellow stamens, star- 
shaped. fragrant, clustered at ends 
of branches 

Exaggeration, in rhetoric F-65 
Exarchate of Ravenna. Sec in Index 
Ravenna, Exarchate of 
Excalihur (t/;s-/.c7f'i-i/dr). or Escall- 
bur. King Arthur's *word A-393 
Ex cathedra. .S’rr fn Index Cathedra 
Excavating machinery. See in Index 
Dredge 

Excavation*.. See in Index Archeology 
Excel!, Edwin Othello (1851-1921), 
song composer, born Union town. 
Ohio, gospel singer in evangelical 
work, began publishing church and 
Sunday school nutate book 1 ; 1881. 
Excelsior, famous diamond D-Bl 
Excel "for, Latin for “still higher’’; 
motto of state of Xew York; title 
of poem by Longfellow*. 

Excelsior Springs, Mo., city 25 mi. 
n e of Kansas City: health and va- 
cation resort: medicinal springs; 
pop 5888: map , inset M-319 
Exchange, bank, on checks B-50 
Exchange, commodity E-227-S 
Exchange, foreign. See in Index For- 
eign exchange 

Exchange, produce. See fn Index 
Board of Trade 
Exchange, stock S-3985 
functions in business* C-226 
Exchange, telephone T-41— 4 
Exchequer {Cks-chih'Cr), Chancellor 
or the. In Great Britain the actual 
head of the Treasury and the official 
charged with the preparation of 
the budget; he must be a member 
of the House of Common* and holds 
a portfolio in the cabinet. 
Exchequer, Court of, a division of the 
English court system C-500-1 
Exchequer Court. Canada C-92 
Excise {th-slz'), or Interna! revenue 
tax T-24b 

Bureau of Internal Revenue collects 
U-360 

defined by Dr. Johnson J-361 
Exciting current, of generator E-291 
Exclamation point, use of S-101, P-438 
Exclamatory sentence S-101 
Excommunication, the exclusion of an 
offender from membership and com- 
munion in the church C-302 
Excretions, waste materials of the 
body B-146, L-224 
Execn'tion, method* of P-415 
Exec'n tive, state (governor) S-385 
Executive demirtmeut*». in I" S. govern- 
ment U-358-67, list U-359 
Exeentivc Mansion, U.S. Sec in Index 
White Hou«e „ 

Executive Office, of president of U. S. 

U-358, list U-359 
Excc'utor, of a will W-134 
Exegesis (tks-C-yC’sis), the exposition 
or interpretation of a literary work, 
especially of the Bible. 

Exemption, in income tax T-24a 
Exercise, physical. Sec in Index Ath- 
letics; PhysicJal education; Sports 
Ex'eter, England, old town on River 
Exe, 10 mi. from English Channel: 
pop. 75,479; 12th-century cathedral; 
Exeter College; once center of Brit- 
ish resistance to Anglo-Saxon in- 
vaders: map B-325 
cathedral, picture E-352 

ndt, do; cure, bat, rjjde, fyll, barn; oat; 
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^EYRE 

/ 1540-53; later governor of Jamaica; 
author of a book on his tra\els. 

Ej re, Lake, a shallow salt lake in 
South Australia; area about 3700 
sq. ml,; discovered 1540 by Edward 
John Eyre; normally dry, but In 
1050 heavy rainfall filled it; 


A-479, maps A-48B, 478 
Ezekiel (t 'A (Hebrew, "God 
will strengthen*'), one of the ma- 
jor Hebrew prophets (author of 
26th book of Old Testament), who 
was carried prisoner to Babylonia 
In 597 B.c.; he flourished about 


EZRA 

502-370 r. c.: P-41B, picture P-419 
Ez'rn, "the Scribe,” Hebrew priest 
nml reformer f boo!;. 1 -, of Ezra and 
Xehemiali) : «ent to Palestine in 158 
n c. by Artnxerves to Investigate 
condition of Jens; brought back 
observance of .Mosaic law: J-353 
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